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Oceanography 

1979-1982 

David A. Schink 

Department of Oceanography. Texas A&M 
University. College Siation, TX 77843 

The Iasi four years have brought exciting 
advances in oceanography within the United 
Stales. The traditional research approach of a 
modest program built around a single investi- 
gator was supplemented during the Interna- 
lional Decade of Ocean Exploration in the 
United States by a series or large-scale coop- 
erative programs involving many invest iga- 
iors, often from a multitude of institutions. 
Continuing witli this approach has allowed us 
lo attack otherwise intractable problems. The 
broad range in program scales, from small to 
ratlier large, utilizes bodi individual creativity 
and the synergism of many obeservations fa- 
nned on a single process; it continues lo pro- 
duce rich returns. 

Among the large programs widi substantial 
impact on chemistry or paleooceanography 
were; Transient Tracers in the Ocean (TTO), 
Sca/Air Exchange (SEAREX). Manganese 
Nodule Program (MAN OP). Coastal Up well- 
ing Ecosystems Analysis (CUEA), Particle 
Flux Interralibration (PARFLUX), Subsen bed 
Disposal, Warm Core Rings, Spectral Map- 
ping (SPEC MAP), and Cenozoic Pal concern 10 - 
graphy (CENOP). 

Meanwhile, results continue to pmu ill 
from earlier programs that have been com- 
pleted. The Deep Sea Drilling Project contin- 
ues to contribute to our understanding of 
tea floor processes and of palcooce;inography. 
As this report period ended, the f:uen| scien- 
tific ocean drilling was shrouded in uncer- 
tainty, but the program has been very suc- 
cessful and will surelv continue ill some Inr- 
mai. 

Optimism over the general progress n| ma- 
rine science has been mixed with pessimism 
mer a series of development in U.S. supperi 
for marine research. The sharp rise in oper- 
aing costs has produced a significant reduc- 
^ m the U.S. ocean research fleer. Ship 
nme has become less available. Political 
(hinges have led lo curtailment of many fed- 
ttally sponsored research activities. Although 
iht National Science Foundation (NSF) lias 
bred relatively well during this period, sub- 
Hintial cutbacks at the Environ mental Prmec- 
iten Agency, at Lhe National Oceanic and Al- 
tnwpheric Administration, and others have 
shifted much more i esponsibilily for support- 
?| oceano graphic research onto NSF and lhe 
utfice of Naval Research. For these and oili- 
*/ r ^° ns ** le number of sLudcnu entering 
“ie field declined during this perind. 

ide t l * ,e lrent,s aiK * developments 
r?!j™d in the accompanying reviews might 
mghlighied here. First, we have seen a 
j |( r . a y from [| )C one-dimensional, vertical 
n,ir U ,l‘ 0 T. advection m °dcls that dominated 
tnmkmg a few years ago. Pftysical ocean- 
“^apners have been lecturing chemists on 
j , IVe lra portance of horizontal process- 
sirailR^l 10 difficu,t y of vertical mixing in 
^ l F rs > no longer can we neglect 
nial mixing (the product of very small 
in r, f. ntS and ver ^ ' ar g e mixing coefficients) 
mparison to vertical mixing (the product 
A « ounlil ’g ^ or three-dimension- 
noxiuons is obviously much more com- 

aranhu- a Ut i* 16 oodjr of oceano- 

Ittre wn daia . i ^P ns to make this possible. Fu- 
horii« ,i W . ‘ nv °l ve increased emphasis on 
mut ’ n g tracers and rate evalua- 

iKh^T mar ine chemistry has blossomed in 
Neil ^ Cars ' Here l ^ e ro ^ e played by 
ing 5vmr er ? e V h0uld note d- B> organiz- 
Itniino fi 3 ' ^ editing books, and by unre- 
hai ha B «l " lhu ? iasm for this subdiscipline, he 
organic eITe f 1 ,' Not lon 8 a 8°- marine 

of i|i e COu ld identify jusL one-tenth 

‘hat rrapi^ ni ^ maler ‘al from the sea. Today 
f «tc-hair Th '* muc * 1 * ar 8 er and may exceed 

increased u' Se r adv£,nces were promoted by 
iniirumpm K 0 ^ new analytical method and 
sn-n * UC " as t,lc 8 as chromatograph- 
fcE ,n, »“. by improved Lm- 
thetnlsiru ,^ U «:As a result, organic marine 
an 3lysis ir, ,u* emphasis hum chemical 

^standing .l* ludy ° F processes— where un- 
and in, n ,^ ine production, comsumption. 
tcarch eoaJ p mcch anisms are pari of the re- 
in 8- The fir., ro 8 resa ‘ n this area is accelerat- 
^^ehemUir . a Pf )earancc of Marine Organic 
pon renrpvu.L 25 a se P ara te chapter in this re- 
Marinp n«ii ? reco 8 n ition of this progress. 

a matter of 

ha * 'hifieti ll ie focus of attention 

Gfoun 0 r p v „ mew ^ aL The international 
Marine Poii„£ eriS ° n ^dentific Aspects of 
'frealth or thp°n ^ GES , AMp ) reviewed th^ 
IFeater cau«« r 0ceans ' 1 and found much 
ln hays, anr i ° r ‘•'oncern at die ocean edges, 
Maries than in the open sea. 


The problem ot fossil fuel CO? continues to 
attract considerable attention, but students of 
the problem seem somewhat less alarmed 
than they were four years ago. High prices 
for fossil fuels have slowed the rate of COe 
release— perhaps buying more lime to deal 
with this problem. 

The possibility that COa might change our 
climate has helped stimulate interest in past 
climates. The continuing flow of results from 
the Climate: Long-Range Investigation, Map- 
ping, and Prediction (CL1MAP) program has 
combined with current large programs and 
an increasing array of individual investigators 
to produce striking growth in the field of pa- 
leooceanography. Research efforts have been 
aided by wider use among paleontologists of 
isotope ratio studies— principally oxygen, but 
with increased attention given to carbon iso- 
topes, also. 

Studies of benthic foraminifers have great- 
ly increased our knowledge of paleocirc illa- 
tion patterns in the deep oceans. Changing 
ocean shapes affect both biological activity 
and the circulation patterns and thus influ- 
ence distribution patterns of chemicals in the 
seas. As our understanding of these effects 
evolves, we may sec growing together nf the 
fields of marine chemistry and palcunrcaiio- 
graphy. 

Enrichment of iridium in sedimciiis depos- 
ited at the upper boundary of the Cretaceous 
has stimulated a great deal of discussiun, con- 
troversy. and research concerning extinctions 
at the end of the Mesozoic era. Was this event 
indeed the result of a meteorite impel? How 
important have meieorile impacts been in die 
history of the earth's biosphere? 

Observations from satellites arc pl.tying an 
increasing role in oceanography, although of 
less importance for chemists than for pliysic.il 
oceanographers. The growing interest in 
fronts and mesnscalc eddies derives stippuri 
from satellite obsci rations, ami many incso- 
scale studies are possible only Iwcause uf die 
overview. Another sigtiilicant development is 
the growing use- of rtmlituioiis uiidetwav 
incasiirenieuis made from ships. Develop- 
ment uf ibis capability lias henchiictl substan- 
tially from (be support of Edward Green .u 
lhe Office of Naval Research. 

Photochemistry represents another area of 
rapidly growing interest, both for atmosphei- 
ic and marine chemists. The flux of photons 
entering the sea causes inanv more reaUM-io 
than just phutosymlicsis. The resulting prod- 
ucts arc. for the most part, highly tractive 
and often very exotic chemical species. The 
implications far the overall chemistry of the 
ocean are just beginning to be recognized. 

Finally, spectacular chemical phenomena 
associated with hydrothermal fluids at the 
spreading centers continue to draw attention. 
There is growing appreciation of the impor- 
tance of these phenomena and their effect on 
chemistry of tiic entire ocean. Discovery of 
hydrocarbons emanating from sediments and 
of active sulfide mineral deposition in these 
regions may susmntially increase popular in- 
terest in marine chemical research. 
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Solar-Planetary 
Relationships: 
Cosmic Rays 
1979-1982 

M. A . Shea 

Air Force Geophysics Laboratory, Hanscoin 
AFB, Bedford, MA 01781 

The reviews of cosmic ray studies (1970— 
1982) cover a broad area reflecting (lie pre- 
sent scope of this discipline. Cosmic ray phys- 
ics transcended the narrow restricted special- 
ties or composition,. flux, and modulation 
Iona ago. In fact, die cosmic ray- energy re- 
rime appears lo be anything above ' thermal 
(a remark attributed to Professor Bruno Ros- 
si). At the present time, die relationship or . 
cosmic ray studies: to solar-terrestrial physics 
encompasses, an extjremely wide range .of in- 
terrelated and associated asirophysical piie : 
nomena from the sun to the interplanetary 
medium and throughout the domain of the 
heliosphere., because solar-terrestrial nnd as- . 

trophysicai processes Impress lhei|r Mgnsture 

on the cpsinic.ray flnki U 1* quite M 
far these: effects id tW cojimc i#NM 


with cosmic rays cover siilnr activity, slim ks 
and associated stiuciuru in die iiUiTpliineimy 
medium, compnsilinn ami inniluhiiinn, anil 
long-term effects. 

In this author's opinion die iimsi rmlcwor- 
ihy accomplish mem in the qiiadrciuiium 
1979-1 982 was achieved from a measure- 
ment made on board the Solar Maximum 
Mission (SMM) satellite. The many long 
hours of searching fin the liyputlivsi/ed so- 
lar-flarc-gcucratcd neutrons was climaxed by 
pure serendipity — solar neutrons were con- 
vincingly observed not by an expe rimc-iu ex- 
pressly designed to search for these elusive 
particles, but by the Gamma Ray Spectrome- 
ter on the SMM. Since the initial observation, 
on June 21, 1980, a second event, on June 3, 
1982. gave rise not only to solar neutrons be- 
ing measured at satellite altitudes but also to 
a time-coincident, extremely short increase in 
the counting rales of three ground-level neu- 
tron monitors (Cliupp and FUkkigcr. private 
communication). The suiar and interplane- 
tary implications of this recent discovery will 
be exploited in the next quadicnniiim. 

Studies in solar physics were dominated by 
the multi-national experiments on hnurd the' 
SMM and the cornnugrapli measurements on 
the P78-I satellites. During this past four- 
year period the emphasis of the suiar com- 
munity gradually shifted from the active re- 
gion analyses performed using the Skyluh 
data to analyses of the impulsive phase of 
flares. Arguments on the liisi- and sccoml- 
stage acceleration luntinut- to wax and wane. 
Iluwever, the solar gamma-ray and associated 
solar neutron incasiirenieuis, as well .is stud- 
ies uf relativistic proton onset mciisineiiienis 
during ground level cosmic ray events ob- 
served at 1 AU, show that rapid (i.c., less 
than one minute) particle acceleration to very 
high energies is possible. 

The numlter ul observations nf coronal 
transients was greatly enhanced with the cu- 
runagrapli measurements on the SMM ami 
P78-I satellites. The -SMM conmagraph was 
a stale-of-ibe an instrument intended lor 
high resolution measurements and was upd- 
ated in a highly conrdiuaied maimer in an el- 
fun in obtain simultaneous observations ol 
coronal mass ejections, eruptive proiiiiiietiies, 
Hares, and sol , ii radio burst positions. These 
intensive ninrilinutcd studies have shown that 
while sihuc nr the cornual li.insieiils Mail in 
the cun Hij siimiltaneoiislv with a Hare, oiheis 
begin to auclcraie oiitwanl prior m die Hare 
unset. The posMhiliiv ili.n there is “foret mi- 
ner mtivitv" in the region of snfaei|iieiil mass 
cjeciiun is an intriguing concept that should 
be exploited in die next four-year period. 
Other results show that die shock waves that 
excite type II bursts do not necessarily follow 
the same trajccinrv a* cornual inmsient loops 

I lie ■•■rou.tgi.ipli on the 1*78-1 saicHile 
was a less sophisticated i mmi mem and was 
operated in a patrol mode over a longer peri- 
od of time. The observed frequency of cor- 
onal transients is higher for the P78-I obser- 
vations than it was for die Sky lab observa- 
tions, but this is the result or a more 
sophisticated digital imagcr/background sub- 
traction technique employed for the P78-I 
data analysis which could not be duplicated 
with the Skylab photographs. Preliminary re- 
sults using P78-1 and Helios data indicate a 
correlation between coronal mass ejection 
and interplanetary shocks. A series of SMM 
workshops is planned for 1983. The analysis 
of the measurements or the SMM, P78-1, 
and other related observations together with 
theoretical studies should provide significant 
improvements in our understanding of the 
sun and the processes that give rise to solar- 
initiated disturbances bl the earth. 

Physicists interested in solar particles usual- 
ly start their studies with the acceleration and 
release of these panicles at the sun, continu- 
ing with their propagation through the inter- 
planetary medium to their ultimate detection 
either by satellites in the inner heliosphere or 
by the space probes traveling to the distant 
planets. It is generally thought that there is a 
significant transport or solar particles 
through the solar corona and then outward 
along the interplanetary magnetic field lines 
to an observation point, but it lias proven ex- 
tremely difficult to separate coronal propaga- 
tion effects from the effects of interplanetary 
propagation. To complicate this matter, (here 
is increasing evidence that the acceleration 
and/or injection of these solar particles into 
interplanetary space extends over finite ijciI- 
ods of time lasting as long as a few hours. Re- 
cent results suggest that the “preferred roil*, 
neciion or fast propagation region extending 
approximately plus or minus 50 degrees from 
the flare site" may be a consequence of the 
flare shock propagating across the corona 
and directly accelerating particles on the in- 
terplanetary magnetic field lines. These cor- 
onal shocks arc also seen as candidates for 
particle acceleration. 

With solar panide measurements now be- 
ing made at various distances from die sun, 
we have a better opporiunily to separate *be ■ 
interplanetary propagation characteristics 
from the solar processes. However, (he pro- 
cesses involved are complex. Evert during so- 
lar. minimum; interplanetary space is noL a • 

„ quiescent transport medium, but is a complex 
structure of magnetic irregularities through 
which transient, disturbances propagate. 

Thus, solar particles cnfoiite from the stm to 
an observation point may pass through jr 
. myripd of regimes. Since the Values of die • 
diffusion coefficient far panicle transport 
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periKNidiiiiliir in the iiitcrpluiiclnry uingueiic 
field nrc generally uccepied lu be very small, 
miicli of lhe rcceiit work lias cnnceiitraled nil 
the parallel diffusion cnefliiictil and die 
mean free path li-ugili of solar puriicles. I lis- 
tirric Lilly, a Fukker-l'laiiLk cnsinii ray ti .im- 
port lensnr L-qiiaiiim has heeti must oili'ii 
used to model iiuerpliiiiciai'y pai title trans- 
|)on, ;iinl indeed, htiili analytir mid iiiinwrh 
solu lions uf lhe irimspuri L‘«|iialiiiii have been 
successlully lit to many solar tosinic i.iv 
events. However, the deriv.itimi and use ul 
the classical t ran spun equation has been at- 
tacked primarily because lhe values touml I <>1 
die mean flee paili length. X. sue not sin, ill 
toni|Kireil Lo 1 AU. mid i lie large mean five 
path lengths nml the appai eni link ol rigid in 
de|M.‘iidence in \ at low ligidilies do not 
maieli t1ieoietie.il predictions Ixisvd oil nu-,i- 
snretl ]iru|ienies of the iiner planetan liekl 
Hiiriuaiiuns. Dilhculiv lias also been encoun- 
tered in si imi Ira nc< tush hi tiny; onset and de- 
cay phases ofj.elened events. At the pivsein 
lime ii appeals dial lor pai lie les less ilun I 
UV, lhe me.it i (ree paili length along die hi- 
leipl.mei.irv magnetic held line is giealvr 
dun or equal in U. I AU. .Some ■< infusion lias 
arisen in the use nf the icrui "seal ter- lice 
events. " III this am hut's opinion, die use ol 
ihis term was perhaps unfortunate as it im- 
plies there is im scattering Wh.n is actually 
meant is Llim for sonic- events die mean lire 
path length is relatively Large, greater than 1 
AU, compared lo the niajorns ul events 
where die mean free paili length may be of 
the order ui U. I AU, and that for some mea- 
surements near 1 AU the scaiter-frcc approx- 
imation his the data almost as well as the 
much more elaborate formulations. 

Severn] studies have focused on the slopes 
and shapes of electron, pro tun, alpha, and 
heavier panicle species over extended ranges 
of energies. One of the objectives of such 
studies is io minimize the effects of interplan- 
etary propagation in order to get as close to a 
solar source spectrum as possible. The elec- 
tron source spectra have been found lo have 
the same general shape, a double-power law- 
in energy with a smooth transition around 
I (JO-200 keV. Tite proton and alpha source 
spectra are not, in general, power laws, but 
are instead curved in a way similar to expon- 
entials in rigidity. Although the exponential 
approximation far the source spectrum is 
convenient and useful, these ion source spec- 
tra are belter fit by a more complex Bessel 
function. 

Analyses of individual events as observed 
by □ single spacecraft continued. Unfortu- 
nately the analyses of multi-spacecraft data 
together with related solar observations are so 
few' that it is not yet possible to dearly identi- 
fy selected patterns in the results. In the next 
four-year period there should be a significant 
increase in the mu Id-spacecraft coordinated 
event analysis that may give rise to a more 
comprehensive and encompassing model of 
solnr particle acceleraiionffnjeciion and prop- 
agation. 

There inis been b rapid acceleration uf re- 
search activities concerned with the under- 
standing of the close association between en- 
ergetic particles anti shocks iu the helios- 
phere. This research has been spurred by the 
detailed measurements, from the array of 
spacecraft ranging in heliocentric radial tlis- 
inncos from 0.3 AU in more than 25 ALL 

"Shocks’* come in many sluipvs and sizes 
and iudude the earth’s and other planetary 
bow shacks, shocks formed by corouiling in- 
teraction itegion*. arid shocks initiated by so- 
! lar Hares or other transient solar activity. In 
addition [he proliferation iu terminology Is 
' shock big. There are collision less shocks, trav- 
eling, shocks, corot tiling il tacks, standing 
.'shocks i ''Sliock-spike" events, ‘■pre-sliock’’ and 
"post-shock" enhancements, energetic storm 
particle events, and more. All these pheriom- 
. etia have 1 been observed from 0.3 AUto 25 
AU. . • • 

The increased observations ond the theo- 
retical Work on. the cuergetlc particles dp- ' 
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AGU Chapman 
Conference 
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Reconnection 
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Los Alamos National Laboratory 
Los Alamos, New Mexico 

Convenor: E. W. Hones, Jr. 
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this exciting program! 

Topics of discussion to include: 

• Theory of Reconnection 

• Computer Models of Reconnection 

• Reconnection at Earth's 
Magnetopause 

• Reconnection in Laboratory Plasmas 

• Reconnection in Astronomical 
Objects 

For more Information on registration 
and accommodations contact the 
AGU Meetings Department 

2000 Florida Avenue, N.W. 
Washington, D.C. 20009 
800-424-2488 (toll free) 

(202) 462-6903 (D.C. area) 
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stream uf, mid asiixiaieil with, the earth's 
bow si tuck is primarily because of the unprec- 
edented comprehensive ami detailed mea- 
surements made hy die ISF.E spaiucrah sys- 
tem. Ext hiding ilic "m;igucii)sphcric Imisis" 
(covered in the ni.ignciosphuik section), the 
upstream ions are generally divided into two 
populations: "reHccicd" inns, which are high- 
ly anhotmpic, streaming along tli L - interplan- 
etary magnetic held away from die bow 
shuck, and "dilfusc" ions, which are approxi- 
mately isotropic in the frame of die space- 
craft near the bow shock. The twu pupnla- 
tions seldom coexist. Each population lias a 
number density -- Kf that of the solar wind, 
anti the particles are ubsci ved ottlv when die 
spacecraft is magnetically connected with the 
bow shock. This accounts for die “on again- 
oiT again" type or measurements that arc cor- 
related with the motion of the interplanetary 
magnetic field lines. The "reflected'’ ions ex- 
tend from solar wind energies up to several 
keV with a peak intensity generally at - 4-5 
keV with a sharp decay at higher energies. 
The "diffuse" ions extend from solar wind 
energies up to 100-200 keV, also with a peak 
at — 4-5 keV. Above - 30 keV they exhibiL 
differential intensity spectra that have an ex- 
ponential form with energy. In addition to 
these inn measurements, there are measure- 
ments of composition, spectra, and anisotro- 
pies as a function of time, distance and spe- 
cies, studies of individual events, and sLudies 
associated with hydrnmagneiic wave measure- 
ments. 

It is no wonder that with this bewildering 
array of measurements the theorists have I tad 
a field day. (It is an observational fact that 
theorists require very little time to accommo- 
date new definitive measurements.) Work has 
been done on different shuck acceleration 
mechanisms considering the special cases of 
parallel and perpendicular shacks, and some 
plausible scenarios have been postulated. A 
self-consistent theory for the diiTuse ions and 
hydrumagnetic waves in the "equilibrium" 
configuration in which the solar wind velocity 
and the interplanetary magnetic field are 
nearly parallel lias been developed. In addi- 
tion to the energetic ions associated with the 
earth's bow shock, studies have been made of 
similar observations with the planetary Low 
shacks of Mercury, Venus, and Jupiter. 

Corotating Inn intensity enhancements as- 
sociated with corotating interaction regions 
were also extensively studied over the nasi 
four years. These studies, at dilTcrcnt helio- 
centric distances, indicate that panicle accel- 
eration in shocks cunt i tines at distances great- 
er than 1 AU. One detailed study of n long- 
lasting corotating Interact Inn region (hat 
persisted Tor more Ilian M solar rotations re- 
vealed that 5U-GQS of all .identified shocks 
are accompanied by time-coincident proton 
intensity enhancements. Coromting events 
. are not limited to the ecliptic plane and have 
been observed by Pioneer 1 1 located at great- 
er than 15“ solar latitude. In addition, both 
observational data and theoretical studies in- 
dicate that corotating interaction regions af- 
fect the interplanetary propagation of galactic 
cosmic rays. 

Large solar Hares generally produce shock 
.waves tliat prupagnie but through the solar 
corona and solar wind into interplanetary 
space. These shock waves often play a major 
role in the time evolution of the solar cosmic 
ray interplanetary transport between : the sun 
and the earth. 1 The passage of interplanetary ' . 
shocks hear 1 AU Is often accompanied by 
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energetic storm particle events, “shock spike" 
events, and "post-shock" enhancements. Most 
work during the pasL four years has concen- 
trated on energetic storm particle events. The 
ions gradually increase in intensity pi inr to 
shock passage, peaking in intensity at the 
shock, with a characteristic time scale Lhat in- 
creases with energy from ~ 5 minutes at 30 
keV to - 10 hours at I McV. The ion intensi- 
ty enhancement is often continuous at the 
shock, providing some evidence that energet- 
ic storm panicle events and pust -shock en- 
hancements should be viewed as one phe- 
nomenon. 

The modeling of traveling interplanetary 
shocks has gained in iniponance over the 
past Tour years, greatly aided by Lite ilekanie- 
iric radio measurements on ISEE-3. It is fell 
that this work will gain in importance in the 
near future as scientists try to model these so- 
lar initialed disturbances as they leave the sun 
and propagate outward through the inter- 
planetary medium to a detection location. 

Substantial progress has been made in Lhe 
study of (lie composition of solar panicles 
and the elemental and isotopic composition 
of galactic cosmic rays. In both cases Lhis pro- 
gress is primarily the result of the improved 
instrumentation available. Measurements of 
cosmic ray elemental and isotopic composi- 
tion arc of importance in understanding the 
origin, acceleration, and propagation of cos- 
mic rays. 

.Solar cosmic ray abundances, particularly 
in the range 1-20 MeV/midcon, differ from 
accepted solar photospbcric and universal 
abundances in specific and systematic ways. 

In particular the elements Na to Si are en- 
hanced relative to oxygen, O. by roughly a 
factor of 2 over accepted solar values, ait ef- 
fect duplicated in computed source galactic 
cosmic ray abundances. The observed abun- 
dance differences between solar cosmic ray 
and solar phoiospheric or universal abun- 
dances can be organized roughly, as can ga- 
lactic cosmic rays, hy elemental first ionization 
potentials, although what this correlation rep- 
resents is not clear. Ollier results confirming 
earlier studies show that some large Hares arc 
enhanced in heavy elements, with the magni- 
tude of the enhancements increasing with in- 
creasing atomic number and/or weight in a 
roughly munition ic fashion. In die past few 
yeuis measurements of solar cosmic ray isoto- 
pic abundances have been made. Of the ele- 
ments studied so far (C, N. O. Ne. Mg) the 
abundances found arc consistent with univer- 
sal or solar abundances except fur Ne. 

The unprecedented statistics and improved 
instrumentation on balloon-borne instru- 
ments and on the HEAO-3 spacecraft gave 
rise lo hitherto unavailable precision in the 
measurements of galactic cosmic, ray abun- 
dances. The abundances of all the elements 
from H to Ni have now been measured, and 
comprehensive observations of individual ele- 
ments have been made from -0.1 to - 20 
GeV/nudeon. Some of the more abundant el- 
ements have been measured up to - 100 
GcV/nucleon. A comparison of differences in 
elemental abundances between the galactic 
cosmic ray sources and the local solar system 
sources, as well as the differences in abun- 
dances between the solar energetic particles 
and the solar system sources, suggests that 
atomic rather than nuclear processes are 
mainly responsible Tor the differences be- 
tween these compositions. 

Measurements of ultra-heavy nuclei are im- 
portant as they provide new tests of models 
of cosmic ray origin and propagation. Indi- 
vidual ultraheavy elements can be studied 
from measurements on the HEAO-3 satellite. 
At the present time even-Z nuclei through Z 
" 56 have becn resolved. It is anticipated 
that evcn-Z elements through Z »= 82 can be 
identified in future analysis of the HEAO-3 
data. 

Prerious studies employing the then best 
available, but still very poor abundance ratios 
had concluded tliat the long-lived radioactive 
elements, such as t^U, were overabundant by 
a factor of ~ 10 when compared to solar sys- 
tem material; however, greatly improved 
abundance results from the HEAO-3 experi- 
ment show that the actinide abundances are 
significantly lower than the previous esti- 
mates. 

The high resolution measurements of cos- 
mic ray isotopes on the ISEE-3 spacecraft 
have already altered our views of both cosmic 
ray ongm and propagation. The cosmic my 
isotopes contain a detailed record of their nu- 
clear history including their synthesis in stars 
and subsequent high energy nuclear interac- 
tions with the interstellar gas, whereas the el- 
emental distribution appears to be deter- 
mined largely by atomic interactions. New re- 
sults show that the isotopic composition of 
cosmic ray material differs from that or solar 
system material and that nucleosynthesis dif- 
ferences must he included on the list of pro- 
cesses that have shaped the cosmic ray com- 
position. 

In the next four-year; period the measurc- 
ments or the HEAO-3 and [SEE-3 spacecraft 
will continue to be painstakingly analyzed 
This fi the "dogwork" of data analyses that, 
when completed, will make the new discover- 
ies sound rou Line. 

Probably the most intriguing event of the ' 
past four yean relating to cosmic ray conW , 
sitfon was the disappearance of ihe anoma-^ i 
Ions component at I A U. The "anomalous 
component" is ah increase in the flu* of |qw!l \ 
energy, low- Z particles above tlje ‘'normal i , 
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cosmic ray spectrum.” Observed in (usinic ray 
measurements from 1972 through 1979, this 
anomalous component may he perhaps a 
function of the reversal of the sun's inagnoiir 
polarity. 

The extent of the heliosphere continues in 
remain a question as space probes travel fur- 
ther from the sun. Pioneer ID reached a dis- 
tance of more than 29 AU in 1982 and con- 
tinued to measure For bush decreases and 
oilier modulation effects propagating nut- 
ward with approximately the snlar wind 
speed. From ihe many studies luring dune us- 
ing these disiaui particle data, it appeals that 
the boundary of the heliosphere extends to at 
least 50 AU and possibly beyond. 

Spacecraft measurements of the solar wind, 
interplanetary magnetic field, and energetic 
particles have been made since MK55, thus 
covering one I l-year period from solar maxi- 
mum to solar maximum. In the past fnur 
years there has been .substantial progress 
made in the efforts to deduce the behavior of 
the solar wind on the time scale of decades to 
hundreds of years. Work oil this "solar wind 
archaeology" will probably continue attempt- 
ing to deduce the solar wind/solar cycle/solar 
variation behavior. The solar cycle variations 
in the solar wind are not blatantly obvious in 
the limited in situ interplanetary observations 
available since 1965; however, sLudies of the 
"solar wind archaeology" indicate that 
changes in die sun and the solar wind at the 
earth have occurred in the past. These 
changes take place on lime scales of several 
years to hundreds of years. Although the 
precise quantitative data that can be deduced 
is limited, the work during the past four 
years has demonstrated that good scientific 
data sets can be deduced hy independent 
means and that these data sets can be com- 
pared, cross calibrated, and analyzed. Eventu- 
ally this type of work may lead to a beticr un- 
derstanding of the long term variation in so- 
lar activity, why and how the sun changes to 
produce these effects at the earth and in 
space, and when Lhe next major change will 
take place. To aid in long term histoi ical 
studies such as these, the American Geophysi- 
cal Union recently organized a committee mi 
history that includes the preservation ol sci- 
entific data from both old and modem 
sources as pan of its charter. 

Finally, it should he noted tliat the lUl'AI* 
Cosmic Ray Commission conducted two inter- 
national cosmic r;iy conferences during die 
past quadrennium, in Kyoto, Japan, in 1979 
and in Paris. France, in 1981. At the conclu- 
sion of each conference, lending scientists 
were invited to give a "conference summary" 
of the outstanding advances in tlieir areas nt 
expertise since the previous conference. 

These rapponciir papers arc published in ihe 
conference proceedings nnd offer an excel- 
lent concise view of the current state or cos- 
mic ray physics. 

In summary, cosmic ray physics lias cumin, 
ued to evolve over the past four-year period 
with the availability of new observations hum 
improved instnimeiuation on satellites in ad- 
dition to measurements extending from 0.3 
to -9 AU. There have also been improve- 
ments in the theoretical work necessary to 
understand new and significant observations. 

In the next four-year period significant ad- 
vances should be made in the following areas: 
solar-induced traveling shocks, galactic and 
solar cosmic ray elemental and isotopic abun- 
dances, and the cosmic ray environment In 
the dutanL heliosphere. Coordinated uiiilti- 
spacecraft data analyses bold great promise 
tor fiiture advances in u oilers in ruling die en- 
ure particle transport problem— both the Ril - 
laclic cosmic ravs diffusing inward in the he- 
liosphere and the solar cosmic ray fluxes 
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period lias been (m the state of*, ■ , 
lithosphere, repur.ed on by M. 
debate lias t entered mi the cGnn£TkT T ^ 
the low lieui How over ihe San 
which suggests very 
[ter illicit tally 'Icier mined laws of Jl 
««*". whirl' suggest the opposite. oS ZL 
.if evidence, such as that or shear hsi - 
ductile shear zones, in situ stress 
men is. and strengths necessary to suDn^ 
flexure of the In hospl, ere, and &R* 
metry have afro been br„ nghtl^fi 
bate, .ill ol winch seem to support the W 
point ol view. aWl 

A somewhat related topic," 
z<l 
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■ is repo, led on by S. 

by s repm i concent rates, however, mnut 
ex pen men lal studies of the flow laws in 3! 
various flow regimes of the crust and mi, 
mantle, including .studies or friction aX 
tie hue lure, lie points out the recemlyn> 
phasizeti rule ol water in these rheology 
properties, and, n, a lesser extent, the W 
ilence from flexure of the lithosphere 

Experimental and theoretical studies rein- 
ed to the earth’s mantle and core are rem 
ed on by R. Jcanloz in "Mineral and iff 
Physics." He reports on experimental rudia 
ol high pressure phase equilibria and pb^ 
properties of minerals at high preuumu 
determined by both static and shock 
He also discusses new molecular ilieorin 
used to predict such properties and jomd 
the new cxjieri mental techniques used to 
measure them. 

One of the main processes to which these 
measurements may be eventually applied, 
mantle convection, is discussed in a report; 
A. Boss. Much of die work on convection ii 
theoretical, and though hampered by the 
complexity of the complex geometry, clems- 
try, and rheology of the mantle, is produiia; 
insights into die process. Boss reviews the 
geophysical and geochemical evidence and 
const rail its on mantle convection and dis- 
cussers l lie debate lie, ween whole mantle ard 
upper mantle convection protagonists. 

W. Pittman reviews an area of very mm 
research, that of the evolution of passhtes. 
linen ( al margins ami interior basins. He At 
cusses much ol the work that has becn doot 
on modeling these foal ures, which indudfi 
their ihenmil evolution, flexure, and re- 
sponse to sedimentary loading. W«l«pieid 
stialig] apliie enn-dn linns, which may coir- 
spood lo eusut it sea level changes, are aly* 
discussed. 

Although nhset various concerning rftfu 
crustal movements are reported in anoihrr 
seel ion ol this volume. J. KuihIIc reports ■* 
work concerning modeling ol this tlefonw- 
lion. Milch of this work has cntiteiuraiedvi 
the response of the earth to large earth- 
quakes, Is nli of strike-slip and thru# type 
Certain controversy lias arisen over the role 
ol the mantle in the process. Other imdditj 
studies have concerned themselves with the 
entire can I uptake cycle, particularly for 
strike-slip cart I uptakes. Models of obsened 
data for specific examples of canliquikes are 
briefly discussed. 

Processes at spreading centers has tan * 
particularly active topic and is reviewed M- 
MacDonald. He disrimcd the recent 
erics of shallow magma chambers beneuh 
inid-occanlc ridges and of die hytlrolltff*' 
vents known as "Black Smokers.'* He pM» 
out that major differences appear to euti 
tween slow and last spreading cenien, u< 
iug the width of the zone of intrusion- W 
discusses various debates nnd observaUM* 
concerning the development and van 31 *® 
between mid-oceanic rifts and how they 
propagate. 

The recent recognition of accreted 
rancs, i.c., allochthonous regions ranges 
from tens to hundreds of kilomeien w* 
have been emplaced from thousand un- 
lances, is reviewed by A. Nur. Althoug , 
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controversial subject, stratigraphic and P 
magnetic results appear to venfy.dr . ^ 
terranes arc not uncommon, partfcuW 1 '? . 
some regions like Alaska. The origin a 
ing of the emplacement of such terra" 
still a matter of great debate. ■ 

L. Secber reviews "Thin-Skin Ten , 
recendy reviewed field in which deep ^ 
low angle thrust, or detachments, p»P 
jor role in tectonics. ..ft* 

such as by COCORP, has pealed, sw" 
lures, but it is as yet uncertain as w j. 
widespread or important they are i" 

following reviews are 
those interested in particular sudJ 1 60 
Ferred to the extensive citation w* 11 r ,, 
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Acid Rain Reports 

Three independent reports on acid nrecipi- 
issued in June reinforce each ntlicr 
and taken together, support those seeking 
^mediate action to curb man-generated acid 
deposition in northeastern North America by 
reducing emissions uf sulfur nnd nitrogen ox- 
ides. The Interagency Task Force on Acid 
precipitation report concluded that man- 
made pollution is to blame for acid prccipita- 
(jon problems in the northeastern United 
Stated A National Research Council (NRC) 
committee stated that reducing the man- 
made emissions of sulfur and nitrogen oxides 
will result in a proportional reduction in the 
deposition of acid precipitation. And an acid 
ra in panel assembled by the White House Of- 
fice of Science and Technology Policy (OSTP) 
called for immediate action to curb the emis- 
sions despite incomplete scientific data. 

Early in June, in its first annual rc|K>rt to 
President Reagan and Congress, the inter- 
agency task force concluded tlisn. “Man-mncle 
atmospheric pollutants are probably the ma- 
jor contributors to acid deposition in north- 
eastern North America." Natural sources, 
while contributing "significantly lo Lite aridity 
of precipitation in some areas, such as the 
southeastern United Stales,” are believed to 
pby only a minor role in the northeast, ac- 
cording to the task force’s preliminary find- 
ings. Christopher Bernabu, a former AGU 
Congressional Fellow, is llic executive direc- 
tor of the task force, which represents 12 fed- 
eral agencies. 

The report outlines the National Acid Pre- 
cipitation Assessment Program's progress on 
acid precipitation research (Eos, February 24. 
1981, p. 76) and the outlook through fiscal 
year 1985. Among the project goals the re- 
port expects to be accomplished in the com- 
ing two years are completion or a major 
truispon experiment to help determine long- 
range pollutant transport patterns; comple- 
tion of a broad assessment on the potential 
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effects of acid deposition on soils; die applica- 
tion ol advanced models to predict utility 
emissions and development of a preliminary 
model to estimate industrial combustion emis- 
sions; completion of assessments of the po- 
tential significance of alkaline dusts and natu- 
ral sulfur and nitrogen emissions in influenc- 
ing precipitation acidity over sensitive 
regions; and development of a model capable 
of estimating local/niesoscale atmospheric de- 
position. 

The task force did not address how acid 
deposition may be scaled back by emissions 
reductions: "Current data and available 
methods. . .are not suflicienL to quantify rela- 
tionships between pollutant emissions and 
acid deposition on a regional scale or under 
varying conditions." This is where the NRC 
report picks up. 

Reducing man-made emissions of sulfur 
and nitrogen oxides will result in a propor- 
tional reduction in die deposition or acid pre- 
cipitation, according to the NRC Committee 
on Atmospheric Transport and Chemical 
Transformation in Acid Precipitation. "VVc 
find no evidence for a strong nonlinearity in 
the relationship between average emissions 
and depositions in eastern North America." 

The committee of eight scientists, which re- 
leased iu report —. Add Deposition: Atmspherir 
Processes in Eastern North America — at the enrl 
of June, based its findings on historical data 
taken at the Hubbard Brook Ex|«riiiieinal 
ForesL in New Hampshire, on the ratio uf 
amounts uf sulfur dioxide and nitrogen ox- 
ides in emissions, and un the ratio o| the 
products deposited as sulfate and nitrate in 
precipitation. The committee concluded that 
"within the uncertainties and for annual aver- 
ages and summed over large areas of the 
eastern North America, the relationship be- 
tween emissions and deposition can be taken 
for practical purposes as essentially linear." 

Jack G. Calvert of the National Center lor 
Atmospheric Research chaired the commit- 
tee. 

The cuminitiee was imahlc, however, to de- 
termine source-receptor relationships (where 
deposition would be reduced .is a result of 
rulLing emissions from a specific localiou). 

"Our (Hidings, therefore, have limited appli- 
cability lo the analysis of alternative control 
strategies." (The interagency lask lurce also 
found "current general ion mndeb" for pre- 
dicting source/ receptor relationships kicking 
adequate resolution and accuracy.) The NRC 
group also called for more field studies to de- 
velop more accurate models |o Mrldress die 
srnirce/recepiui relationship. 

"We I iclicvc ilic report demonstrates dial il 
the emissions in eastern North America were 
reduced uniformly, the result would be a 
proportional reduction in the long-term aver- 
age acid deposition within the region. We do 
not intend by this statement to imply tliat the 
policy of unifurm emissions reduction is the 
best one to adopt,'' Calvert cautioned during 
a press conference when the report was re- 
leased. “Obviously, any control policy deci- 
sion should be based upon economic and 
benefit analysis of alternative control strate- 
gies." 

The Reagan Administration has insisted 
Lhat no emission control strategies be em- 
ployed until there was more hard scientific 
evidence lhat such controls dearly would re- 
sult in reductions of arid precipitation. How- 
ever, the findings of the NRC committee, 
coupled with those of the interagency task 
force and the OSTP panel, could prod the 
administration into prompt action. Environ- 
mental Protection Agency Director William 
D. Ruckelshatis reportedly is drafting an acid 
precipitation plan. 

Two days before the release of die NRG 
report, the OSTP Arid Rain Peer Review 
Panel counseled immediate action to curb 
acid precipitation. 'The overall scientific un- 
derstanding of the various aspects of acidic 
precipitation is quite incomplete at die pre- 
sent dine, and will continue to have major 
uncertainties well into the future. . .Recom- 
mendations based upon imperfect data run 
the risk of being in error; recommendations 
for inaction pending collection of all of the 
desirable data entail even greater risk of 
damage," the panel said in a summary of us 
complete report, which will be ready this au- 
tumn. ... 

“It is in the nature of lhe acid deposition 
problem, that actions have to be taken despite 
incomplete knowledge," the panel went on to 
say. "If we take the conservative point or view 
that we must wait until the scientific knowl- 
edge is definitive, the accumulated deposition 
and damaged environment may reach the 
point of ■irreversibility/" ' ' . - * 

The panel believes [hat "the proper initial 
approach is to select particularly economically 
effective steps td ; begin to reduce ^ur con- 
cerns in the iight.of gross transport and de- 
position features that have been identified, 
associated wilh.seaspnal and geography 
variation.’' One first "least cost step, offered 
by the panel as an example, "might ^ / 

reduction's in sulfur emissions from JWWJj „ 
rous smelters and intensify^ 

OSTFs add ram pariel tpid it rrtignl u* 5 . 
possible to develop a model j 0 ^ 3 ^^^^’ 
reptor, relationship for, eastern North Akneri 


ca sometime in the next 10 years, but not fin- 
al least anniher 5 yean. 

The panel, chaired by William A. Niercn- 
berg, Director uf the Scripps Institution of 
Oceanography and an AGU Fellow, was 
charged by Presidential Science Advisor 
George A. Kcyworili. II. with reviewing the 
"state of knowledge" on acid rain. — ItTR 

USGS To Accept 
Private Funds 

The U.S. Geological Survey (USGS), the 
federal government's largest earth science re- 
search agency, is now authorized to accept 
contributions fiom private sources and lo col- 
laborate with such sources in projects dial 
support the agency's scientific research and 
its development of technology and data sys- 


tems. 

Before the USGS can accept outside contri- 
butions, however, the pmpused project must 
be deemed in be in the public interest and 
must be deemed compatible with the basic 
USGS mission. Among the responsibilities uf 
the USGS, arc assessing the nation's land, wa- 
ter, energy, ami mineral resources and devel- 
oping methods to define anil mitigate haz- 
ards associated with earthquakes, vulcanic 
eruptions, and landslides. Details on * riteria 
and procedures fur making coni ri Ini lions and 
entering into collaborative pr ojects are out- 
lined ill the June 2 Fetteml Register. 

Upon final acceptance of a min rihiit ion or 
rullaburalivc project, the USGS will place an 
announcement in the Feilertil Register to in- 
form die public uf die .unuiiiii and purpusc 
and in invite additional contributions or par- 
ticipation. if appropriate. The USGS will pre- 
pare and make available in the public, reports 
on die results of all projects conducted with 
contributions from private sources. 

Individuals and nrgaiii/atuins wishing to 
make contributions to or eulvi inio collabora- 
tive projects with the USGS should submit 
proposals to Dallas Feck, Direcl'H, U.S. Geo- 
logical Survey. Mail Stop |()|, National ( en- 
ter, Kcstiin. VA 'JSO'i'i. Technical questions 
should lie ditected to fliuu- It. Haushaw. As- 
sistant Director for Research (telephone: 793- 
XfiU-7-flftl. 

Space Telescope 
Will Meet Specs 

Spate Telescope will not fly on schedule as 
originally proposed, but il will meet specifica- 
tions, according to Administrator James 
Beggs of the National Aeronautics and Space 
Administration (NASA) ( Nature, June 23. 
1983). Laic 1986 is now die target date fora 
Space Shuttle launch. 

Space Telescupe, whose recently opened 
earth-based laboratory is lucaLed on the Johns 
Hopkins University campus in Baltimore. 
Md„ will have lo perform to unusually exact 
tolerances in order to gain an advantage over 
the world’s large telescopes. Even though 
dear of atmospheric sources of light contami- 
nation, Space Telescope must have high reso- 
lution and be free of any jitter while travers- 
ing earth orbit. Meeting these requirements 
has been difficult, as might be expected for 
such advanced design specifications. 

The Perkin-Elmer Corporation, prime con- 
tractor for the reflector dish, has by some 
standards made unusual progress; but delays 
due to ihe problem of constructing the tele- 
scope under conditions which are unlike 
those in space have cost lime and money. 
The first tests of the coated reflecting surface 


of the ii'k‘*co|ie dish showed distortion due to 
gravitational acceleration at the earth’s sur- 
face. which will nut occur .it close to zero G 
while in orbit. Dust, which would degrade 
UV resolution, has been f'oimrl on U.2 per- 
cent of the surface, causing another problem 
in preparing for flight. Other mechanical 
problems Lhat must he solved include vibra- 
tions in guidance control systems. 

Three years remain before the first possi- 
ble launch date of Space Telescope, enough 
time to cullcct more dust and couliiiniiiniion. 
Methods of cleaning the mirror surface by 
blowing purified jets while the mirror is fac- 
ing downwards will he attempted; the prob- 
lems. il seems, can lie solved. 

T he probable delays will involve additional 
costs. Geophysicist Thomas M. Doha! me, who 
is chair man of the National Research Coun- 
cil's Space Science Board, state recently. 
“While the Telescope is (lie highest-priority 
mission in space science, it would be short- 
sighted to finance overrun on die Space Tele- 
scope from m her scientific problems." (Physics 
Today, June 1983). The overruns are esti- 
mated hy Donahue lo lie on the order of fill*,.' 
over the mini budgeted figure of about $.5111) 
million in const met and llv Space Telescope. 
The overruns will probably lie included in 
NASA’s appropriations, however, and will 
not a Meet oilier parts of the space pro- 
gram.— I'AI/I 


World Petroleum 
Supplies 

A number oT inricliixunis by political con- 
servatives about the fate ol world pel n ileum 
supplies have I wen emerging lately. Among 
die most recent of them arose from discus- 
sions. held at ilur I9S3 spring meeting ol the 
Aiuei ican Association for the Advancement 
of Science (AAASl, which fucim-d on the 
environment and resource si inlv entitled 
'■The Global 2D9I) Kept ui" f,\Y»r .tVh-nmf. June 
9. 1983). Ftcd Singer, lepteseiiliug the Heri- 
tage Foiiiul.it ion of Washington. 1).G. u in- 
cized tin- report, which predicted shortages in 
the near Ini me. saving that lhe < m rent 
world-wide oil glut will continue licuunl die 
year SOHH. Alternatives to die use "I petro- 
leum are a part uf the cause. Singe i argued 
that conservation, nuclear euergi, and other 
petroleum subsiti tiles will cuiitimie to sup- 
press the demand for petroleum. In addition, 
according to other evaluations, exploration 
iur petroleum ami natural gas has licit rc-.ilh 
begun. 

John M- Hunt, senior scientist at Woods 
Hole Oceanographic Institution, a while ago 
made the following observation*. "One of the 
most revealing studies on (petroleum re- 
sources] was published by a U.S. Geological 
Survey research geophysicist, F. F. Grinding. 
He puiuted out mat about 2'-^ million explor- 
atory and development wells have been 
drilled in the United Slates compared to 
about a half million in die rest of die free 
world. Even the Middle East with its huge re- 
serves has fewer than 50,000 wells. The sedi- 
mentary basin area of the rest of the free 
world is about 6 times greater than that of 
the United Slates. If this area were as heavily- 
drilled as sites in our country there is no 
doubt that there would be enough oil or gas 
to last until the end or the next century. Fur- 
thermore, these areas include only the conti- 
nents and continental shelves. If the conti- 
nental margins (slopes and rises) are added, 
conceivably the quantity of oil and gas re- 
sources existing on the continents and shelves 
could be doubled. This addition would ex- 
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The IMS Source Book 

Guide to the International 
Magnetosphere Study Data Analysis 
C.T. Russell and D.J. South wood, edllors 

The International Mognelospheric Study, or IMS, 
was a coordinated effort to advance the knowledgo 
of the dynamics of the, magnetosphere, In particular 
to study the response of the near-earlh envlranmonl 
to varying conditions in interplanetary spaco. 

This book identifies the “What, When and How" of 
the major IMS satellite, ground-based rocket and . 
balloon programs and tells whom lo contact for the 
data. Also covered are many of the conventional end 
innovative IMS workshops Including ihe.Coordinated 
Data Analysis Workshop — a computer based, event 
oriented multi-data jet approach that proved very 

™TWsbook serves both lhe active researcher Involved 
heavily In the IMS from the 1 beginning and Ihose who 
Would like to gain dnfry Into the IMS study effort. 
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lend Tree- world resources for at least 200 
years.” (Oceania, Summer 1981). 

A version of the Formerly environmenialisi- 
leanlng "Global 2000" as revised by conserva- 
tives was released at die AAAS meeting and 
desrrilicd in a report emit led "Conservatives 
debunk environ mem.” The icviscd conclu- 
sion now is lliat there will be no shortage of 
oil by ihc year 2000. The report quotes Her- 
man Kalin, founder of die Hudson Instil me. 
who culled the original re] tort's warning of a 
disaster in the Third World if current trends 
continue us being "insidious and invidious 
nonsense. 

Geophysicists 

Cuutl Nolei of Utrecht University lips been 
awarded the 1983 Veiling Mcinesz prize for 
his seisuiological research. The award was in- 
stituted in 19fi2 by F. A. Veiling Mcinesz. 

Irwin /. Shapiro, director nf the (Jen ter Tor 
Astrophysics, Harvard-Sniiilisniiian Observa- 
tory, has won the 1983 Dannie Hcinenian 
Prize fur Astrophysics. The joint American 
Institute *>!' Physic s-Amcrican Astroimmical 
Society annual prize recognizes, according in 
the award's citniiou, Shapiro's "imaginaiive 
application ni the techniques of radar mid ra- 
dar astronomy to the study of the solar sys- 
tem and tu the experimental tests of die gen- 
eral ilicorv of relativity.'' The prize carries 
with it u $51100 prize. 

John Wahruf the physics depart me ni at the 
UnivcrNiiy of Culciruclu in Boulder has lieen 
selected hy the Intel iiaiinnal Assoc iat inn of 
liendcsy (LAG) in roiisiiliation with tlic (icod- 
esy .Sul icon i mi tire of the Royal Society to re- 
ceive the I1W5 liny iloinfnrd Prize for Geo- 
detic Research. The award will be confer red 
during the opening session of IAG at the 
I8ih General Assembly ol the Inieriiaiiiiiial 
Union ul* Geodesy and Geophysics in Ham- 
burg, F.U.G., August 15. 

Richard J. Wold has been appuinted Chief 
Geuphysirist/Markeiiiig Manager of the Geo- 
physical Services Division of EGJk-G Geome- 
tries in Sunny vale, Calil. Wold will lie lespon- 
siblc for providing geophysical support, in- 
cluding magnetic arid radios net tics suivcv 
tci!iiii([ues, to the exploration industry, and 
Tor promoting mapping, data piotcssing. in- 
terpretation. and Lhc use of the new tr.ms- 
vetsc* gradionicier survey system. 



Principles of 
Geochemistry 


B. Mason and C. B. Moure, 4th ed.. Smith and 
Wyllie Intermediate Geol. Ser., John Wiley, New 
York, v + 344 pp.. 1982. 

Reviewed by B. Ronald Frost 

Geochemistry is one of those broad fields 
of study Lh.ii is difficult to define to the satis- 
faction of ail those who wurk in it. One wide- 
ly accepted definition is the traditional 
Goldsclimidtian approach dial considers geo- 
chemistry to be a study of the geological and 
chemical controls on the distribution nf the 
elements within the earth. This is die defini- 
tion of geochemistry that is implicit in the ap- 
proach taken by ibis book. On the whole, the 
book does a commendable job in treating this 
aspect of geochemistry, ah bough the quality 
or coverage for various subjects is far from 
uniform. For instance, the treat mem of the 
distribution of major and trace elements 
earned by igneous processes is well organized 
and dearly written, whereas the chapter on 
mciamorphic processes can only be described 
as cxrorinhle. This is the fourth edition nr a 
book that was first published in 1960, and, 
considering dial the text deals with such 
long-dead issues as stress and amisiress min- 
erals. it seems to ibis reviewer that die chap- 
ter nil mciauinrpliic processes has not been 
updated since that date. 

To many people working in the field of 
geochemistry, the science is best described as 
the application uf chemical theories, such as 
thermodynamics and kinetics, to die solring 
nf geologic problems. Mason and Moore 
make it dear in the introduction that their 
text is not designed to cover these topics in 
depth, and they proceed io cover all of ther- 
modynamics in six pages. While, in theory, it 
may be possible m discuss the distribution of 
the dements in geologic environments with- 
out the aid of thermodynamics, in actuality 
die authors find it difficult to do so. Terms 
that have not been previously defined sudi as 
"law of mass action," "chemical potential," 
equilibrium constant." and "activity" contin- 


ually appear in the text. To a student who is 
not acquainted with thermodynamics, the use 
of these terms would be confusing to say (lie 
least. 

Owing to the restricted aspects of gc-nclic-ui- 
istry covered by the book, its value as .i text- 
book is entirely dependent upon the naiuie 
of the geochemistry course the i list nu tor 
wishes to teach. If the course is designed as a 
mere review of the distribution of elements in 
the earth's crust, then die book, though 


flawed, is entirely adequate. However * 
Itonk is uni designed to provide an £5 
linn to t ie geologic application of dKnJ 
[her mod vitalities and equilibrium 
ami. t bereft ire, it would be entireffr 1 
qt.iitc to use for a text iti a geochenS&y 
course that is designed to cover wchjj^ 
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Synthetic Streamflows (1971), M.B. 
Fierlng and B.B. Jackson (eds.). 
Illustrations, sollbound, 98 pp. $10 

Benefit-Cost Analysis for Water 
System Planning (1971), C.W. Howe 
(ed.). illustrations, softbound, 

144 pp. $10 

Outdoor Recreation and Water 
Resources Planning (1974), J.L. 
Knelch (ed.). Illustrations, soft- 
bound, 121 pp. $10 

Multiobjeclive Water Resource 
Planning (19 77), D.C. Major (ed.). 
Illustrations, softbound, 81 pp. $10 
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5 Groundwater Management! The 
Use of Numerical Models (19601 
Y. Bach mat, J. Bredehoeft, B. ' 
Andrews, et al (eds.). llJustratioes 
soflbqund, 135 pp. $10 

6 Metropolitan Water Managenteni 
(1981), J.G. Mllliken andG.C. 
Taylor (eds.). Illustrations, soft- 
bound, 192 pp. $10 

7 Urban Stormwater Hydralogy(1982). 
D.F. Klbler (ed.). Illustrations, 
softbound, 280 pp. $18 

8 The Scientist and Engineer In Coari 
(1983), M.D. Bradley. Illustrations, 
softbound, 114 pp. $14 

9 Groundwater Hydraulics (In press), 
I.S. Rnsenshein and G.D. BenrteU 
(eds.j. Illustrations, softbound, 
approximately 280 pp. 
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Research Scientist II. T lie Sobr-Tern.il Hall I , c - 
or y Group at the University nf New Hampshire 
seeks applies tu rns fora research scientist II to un- 
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viiiesliiniltl Ik- sent Wore Auuiisf 15. l!MW, [) r 
r, * • J j ,ll *wcg. Deiiaiina-iu of Musics. I’nisrrsiiv ,.t 
New Hampshire. Durham. Nil it3K2l. 

I lie University is an aibnitaiise aiiiun / i , iiii.<| no. 
(Miriunuv cniplnycr. 1 1 

Viiliing Position In Structural Geologv/Tcetonlci. 

° f Mc N** n - * h ? Denariiuvni or (feu. 

Itigical hcteru:e.s invites Applications Tor u unc- or 

*BMS2r a i r V,, . ll,, . l SJ2 05l,i,,n M f “ £,lll V rank, to be ei ii 
fe-Mcmhci I. 1983. oral the lillcsl, Jantniry 1.19114 

iH L V e, l u|rc ‘i Jn,1 Mtscarch interests in Sirui- 
inial ( iCohigv- or Im.mirs siiuuld matih ilioscor 

PTOfiV W M T. Lay, ll.N. Pollack, 

l-J. RiilT. R. vun der Vorj und D.\'. Wiluchko). 

1 willing rcsptinsiMliUes will be. un nverave, one 
course per semester; a smiuurat geology emsse for 
undcruradiiate concern rat ors Ls amungtlicse und is 

J22 .MG/acadcmic year or higher rienending on ■ 
experience, lnicresied persons shuuld send a resu- 
me. names t>r diree persons from whom the depart- 
Hten £,r , ,ecoinD1cnd ‘ ,,ion - ™ a 


Deputy Assistant Administrator for Ocean Services 
and Coastal Zone Management. The National 
Uccanic and Atmospheric Administration (NOA A) 
announces Senior Executive Servkc for Deputy As- 
sutant Administraior for Ocean Services, [ocHikni in 
Washington. D.C. Unties include providing sciciuilic 
and technical leadership in the management, devel- 
opment anti execution oi National Ocean Service 
program policies and goals and ihe uiicraiion of 
programs of the component units. Pay rate for the 
SES position commensurate uiUi background and 
£K™ tc: ‘"if »ferv range 55li,ft5 p.a.- 
567.200 P-a. Apply lu NOAA/Ros, 6001 Executive 
Nlarylanrl 20852, Auemion; 

i9 .^ 'm XU ™i!iSa! r '‘"' ,c<l by 

Equal Opportunity Employer. 

Iowa Slate University nr Science and Technology 
SBM5! ° f EB 'l h Sc *enccsmesearch Assoffi, 
Electron Microprobe. Tlie Department of Liuli 
Sciences invites applications for i Research Asso- 
ciate position as an clcuron microprohe spccialisi. 
The appointment will be a fitly funded, permanent 
SnU > “ iu bc 

Primary dutiei arc the operation anti mainte- 
nnH Pise full >.au | ' , matc(f microprohe with WDS 
and El)S rapabiliiiej and the supervision ul associat- 
ed labors ion- facilities. Additional duties include Lhc 
'57, of research personnel in instrument op- 
A - n, P ,e Jljponuntlies exist for conducting 
SSSr«« Pf* "'dependent research involving 8 
■he nncroanalvsis of geological materials. 

Applicants shonklW a M.S. degree in a science 
nr engineering field, or cquivaleni npcriencc and 
«*«nm beam inuru/ncnmlion 
vne *” " -l workin lf kiiuw ledge or IV DS and 
n^^ C,rOI, j ,tn • I,IC ac,:un 'P3nyiiio computer 

Rcofo,,irai ,:,n - 

TrffiSiffi Slap- 

Applications shinilu include a uuitnlcic n-siiiiic a 

nun"”,™ ° r :,,ul "‘tercsts, cciides rlf 

puli! cations .inti names nf at least three rc In cnees 
Applications shuuld be sent to : s * 

Bert E. Nordlie 
Departnicm ni Earth Sciences 
town Stale University 
253 Science I 

I r .. . Al,u ' 3 - Iowa 5011 II . 

JS£2£SZ!g*r 




Chairman, Oepanmecu or Geotodtiil Sckncev 
1006 CC - Utile Building, Ann Arbm^MI 48 ldS^ 

,0 ' bu,l ^ t «»*»■ 


h Wl, h an advanced degree in 

sSasstaaa S'SsrsS in 

^ii^jiSasEsiWL 

’" ,rk “ i,h » 

deS t^ ,nd|vidl, ^ ShOUI ‘ l rcs P° nd i" cpnfi- 
Dr. A.J. Durj- 
D'Appolonia 
• JODuTTRoad '■ 

• ... • Pittsburgh, PA 15235 ' . ; 

M^bf P9 i 1 ° n ! a b w ^ Opportunity Employ! 


Research Profossor in Marine Ceosciencc/Univcr- 

■lly or Rhode Island. [ he Silt. ...] „f 

Occjiingrapliy invites apnlx.uii.us lu. .1 ii m-.iiiIi 
profcsscirslii]i m Marine lieusckiKe wlmi.1-s.1U1v 
and rank are iieg.Mi.il tie. I’n-fcrcme will Ir- given in 
candidaies wlto liavc dearly iIciikiiisii smil ahiliues 
and mtcresi in. Inn ihm ne. ew.irilv limited |„ 
magnetism. 1 lie amiii.n is limded In uMitr.aia .uni 
grams, however the - lyseaidi pnifositii Imkls lull 
ran illy ngjits 1 lit iiililiinni lu mher tiiJK-liis. I In- 1K( . 
Cflmagnctic lac, lily at GSO is biUv equipped, i.illv 

n! ? ri U ;U, ‘ I "T" ‘■' ,l lupid utc.isure- 

nten [ of laige iiumlK-rs of -mil scdiniritlaiv -amidi-v 
Apiihcauons ate nnw cikii fur Mm- |KKui IH i wIib Ii 
vulfhccome avaiLilrIc aliutiijmiutiiv I. HW-I, 

lei,n ! i V ,|jli ' 1 «»»«■. and lunu-s 
R Lr J 1 1 l n \ tflc-ieix ex In: 

nW? ii L - Lj, ?rai. Graduate Siltuol id Ore.UHwia- 

mir” :,rrim, ltlVC aL,i,,,,, «l»-‘l uppnnimiiy eiuplnvn 

c tS Ssn I ^ ource8 Aaaesiment Division. 

. W,°“ n,c u,Kl Atmospheric Arlndtiis- 

a r nn “ unc “ Scill ‘' r Executive Service 
v Kancy for Chief, Ocean Resources Assessment r>i- 

kes Naife nr Ucm c° 8 -' aph ? aild Mar,nc Scrv - 

ice , 1 National Ocean Services, locuion In Rockville 

5Sl,-?r E h' n,:llltl r providing sclcniiiic and ' 
mS™ lesdersh'p in die management, dcvclop- 

nnhv «nd "£ U JT n - 0f ,na 4 0r progfauts in uceunou- 
rnpiiy and related sciences me udmg ocean wagi.. K 
disposal, offshore oil and gas ope m5o ns marine 

iSTSEuW, and dccpwa,cr P° rts ' I’ay rate fur 
this SES position com inensu rate witlt backgruund 

9nn PCr,entP: Cllircm Mlary range $30, §45— 
67,200 per annum. Apply 10 NOAA/NOS flfiOl 

£ ” ,5LT - Standard Form 171 “Per- 

r “ dred b * 

Equal Opportunity Employer. 

SK r ph «*'. Assistant lYofessor, tenure track 
applicants with recent Pli.D. and com- 
petence and interest in marine radioacUvuv and 

ps^a-Sis*? 

N lMBl^S-7 

A^inSKuretfonls^one'm 

*i°:- E,B -^ 

enfjfoyir. 80 ^ 0 PP 0rl M n ity / »ffirmadve action 


Gcopliv-nlc-iHt/Uuiv-craily of Snikalchewut. ^ 
jc-ii tu linal liudgciaiv a 1 ipiuv.il, the In-pjrawi"^ 
l ki ■limit ill Stk-iires will li.ive;i new icnuiibSfp’- 
linn in ut-iiiiimiiN .iv.iil.il ih- July I. 
slu mid Fluid, In- alxnit tu receive, five ni-0 * 
i-qui vah-ul degu-e. '1 Itey will be- expected to «* 
iiiitli-igiuduau- und unidiiait- courses in 
and tu build mid maminili a vigorous lt*Wr 
giuni. Excelk-m icwareli c*|*pm umittes ext*' 1 " , 

1 nisi ;il and ex plural ion seismology an" m 
ul iidiiinu uetjpliysii s. 'Hip (le|urui«:m. ?' 
new liiiilding in liWB, ahead}- li.i* 
geuiilivsiiiil and din.i-nivxessing faciMUB- "PP 
1. mis siiuuld send 11 it-iter oiiiliiilng | l |C I ! r '” t • 
and n-M-iitih goals, accompanied. hy a W v 
linn vitae inriiidinu tin- imuu-s of tu 
etees, h. l)i. W. C? K. Caldwell. Head. Wg 
ni Cietilouiial SiipiKc-s, UiuvcniiymSawB"® 
S.iskaujun. Canada -S 7 N DW>. 

Chair in an — lleimr Uncut of Geological 
Wright State University. Tlto llpparui^" . 
logiial SiieiHPs. invbc-s applkatn»' s i K 

ol 1 li.iinu.ui. to Ik- appointed Sc-pte»DCT 
seek a dynamk lutliviiluul «iilt wn'innin"^ 
and an a|>pteriatiiui fur research and pwj» 
ed ciliu.iiiuii.il itctiviiics. Rank b niaijona- 

MU level mill no restrict ions have 

eas.d spec i,i liral Uni. Hie depa rttn ? M ■ i«n.nf 

1*2 fac ul ty and an emphasis on prafesiW r. 

yet mainUiiiing a firm coniB«n*' 1 l w 

Semi a letlci nf appllcaiian, curricul"" 1 llB£ 
names ol iluec- refcrritces to: • 

Chairman, Search Utfimnw 
Dcpailmciit of Geokigicnl Sc® 

Wright State UniwnRV 
□avion, OH 4S435- *iina 
Wiighl Slate University is »' -ijF^Lfai)* 
equal oitpurtutiiiy employer. Cloung 
posiiiuu is October 31. 1983. 

Atmospheric Sclence/SUNY-AlbaiW* 
track position is available at Atmosph 
Research Center. The sufF 
conduct rcscareli on alternate energj . 
tolugy, computer modeling and airq 
ccssful candidate Is expccted io 
proposals and engage ill 1 

other stafT and slate-federal organija. ^ be 

Ph.D. required Hnd tapabiHtJ’MJ,*’ JJJ*, #. 
gUHgcs would be most helpful- Sem 

Dr- Raymond A. M*iuw. 

1400 Washington Ajg*j .v. ' . ' 
Albnny, New . York I2K*, _■ 

An Equal Opportunity Einplo^- .. . 

' 'ugj. Br 

Chief, Ocean Requlrementa and 

vision, The NaUonal Oceanic 

Administration (NOAA) 

live Service Vacancy far Chief.Gc 

and Dam Analysis; Division. 

location In Rockville. Marytohd. D ja jc; 

viding scientific and technirid 

numagemem, developing l. . 

programs In oceanography and j*?jSfr«iPlT 

rate for tills SES ppsVon commeniun^ 

ground and experience: cu . 

$56,943— $67,200 her annuittcAPF?,^ iWJ, 

NOS, 6001 Executive Boujffi jgg* rf Peri^j 

Und 20852. Allen lion. 

Qualifications Statement (SF If . 

bj 1 August 19, 1983 10 be conHclew- ... • «... 
Equal Opportunity Employer- 


% 


July 26, 1983 EOS 




ii.ImhIIv of Colorado, Boulder, Geochemist Posl- 
Ceod'cmUt with active research urogram, 
Tu iMUjpes, radioactive isotopes, aitdfor trace ele- 
-7. iTheuiB sought fur a joint appointment in the 
£riniSrt of (^Logical Sciences and the Coupe. - 
^lnsiiuite for Research in Enrironnieitul Sci- 
S SBS of the University ui Colorado, 
l^e one-half time position within the Dc|xu intent 
1 UMrM k iriinrc track al :hc assisiam 


Tftichina k>ad will be hall Mint ol lull-llilie tacul- 
u . Tta pStion within Cl RES will be as a Fellow 
riih appropriate office and laboratory ipace. One- 
Mf jendemic year salary will be guaranteed by 
fTase for two years al the dcpartnieniHl rate, after 
riiirh incumbcru must generate his/her C.IRES snla- 
„ from external sources. Incmnbcni may augment 
illjry further by generating three months of suiii- 
mtr salary from contracts ami grants, and consuli- 

^pplkanti with experience, public at inns, and/or 
moiable existing research cquibnieni preferred. 
Preferred starting date wsnikl be January 1 . I IBM. 
Closing dale for apijlicalions is October 1, IU8.1. 

AppTlcailons should include statement uf rcsoaich 
jnd teaching interests, experienee, a full vitae, and 
four talers of reference 

Applv to: Professor Charles Stern, Chair man, 
Oeocneatist Search Cum ini I tee. Department oi Gen- 
imkal Sciences, Campus Box 250. Uiiiversiiv of 
Colorado, Boulder. CO 80309. 

The University or Colorado is an equal uppmiti- 
raq/affirmative action. Setlion 504 employer. 

University du Quebec, Rimouski/Facully Position 
!o Geological Oceanography. The UmvcrsitO du 
Quebec Jt Rimotuki seeks uuulificd persmis lu fill 
the following position: Full-time profess- ir uf geo- 
logical oceanography. 

FUNCTIONS: flic successful tandidaic will be 
required to leach courses at rhe uiidergradiiaie and 
graduate levels and to develop new onuses iu sub- 
jects uirli as mineralogy, stratigraphy and tilkiiipa- 
bonloitJgy, and will be expected lu collaborate with 
trilling research piograms in the fields uf benthic - 
bnundary layer, biugeocheinistiy and coastal sedi- 
ncnl dynamics. 

REQUIREMENTS: The successful candidaic 
muil possess the ducloraie ill geological ■ice.mngra- 
phy or marine Bcolugy with specializaiiun in miner- 
al'jgy and/or micro paleontology, and direction re- 


search involving Quaternary marine deposits. 

R'ven in French. K 

All applications will be Ircaied cnnfidcniiallv. (Ca- 
nadian jaw requires that Canadian citizens or land- 
S.r.K'Sr ^ P Ven P rcfer ence). Interested per- 
1 ft U, |a83To- l "* lr c,lmculun ‘ vilae before /U- 
Diiecteur 

Ddpanenieni doc nog ra pi lie 
University du Quebec k Rimouski 
3iXi, avenue dei Ursulines 
Rimouski. QC C.5L SAI. 

Seismologist, Geophyriclst/Camegle Inititution of 
wunlngton. A posl doctoral position lias iust 
become .available at the Department or Terrestrial 
Magnetism for a seismologisi/gcophyskisi with 
broad mieresti. Please mail resume and request 
three letters or reference 10 be sent to Geophysics 
Fellowship Committee. Department or Terrestrial 
Magncusn 1 , Carnegie Institution of Washington, 
82j| 5 Broad Branch Road NW. Washington. D.C. 

Postdoctoral Position/Naval Postgraduate School. 

The Ocean Turbulence laboratory has available a 
postdoctoral position for a person interested in the 
analysis and interpretation of oceanic turbulence 
data. The tenure is for one to two years. The suc- 
cessful candidate should have a Ph.D. in physical 
oceanography and although experience with turbu- 
lence data is preferable it Is not essemial. The op- 
portunity for involvement in data gathering expedi- 
tions is also available. 

Resumes can be sent to Dr. R.G. Lucck. Code 
68 Naval Postgraduate School, Monterey, CA 

An Equal Opporiunity/Alfirmaiive Action Em- 
player. 

Research Sclent ist/Spsce Plasma Physics, Universi- 
ty of Iowa. A research position is available in the 
pe|xmmeni r.f Physics and Astronuiny. The Univer- 
sity of Iowa, for ihcurciiLal and iiueiprciaiiie stud- 
ies of waves in space plasmas. Specific emphasis is 
qn theoretical investigations of wave- particle interac- 
tions in planetary magnetospheres and in iliu sulnr 
w ind. These investigations are to siip|mri the inter- 
pretation of data l>eing obtained from v|iacccriilL 
projects such as Dynamics Explorer, Inieruntiun.tl 
Sun Earth Explorer and Voyager. The applicant 


must have a Ph.D. with good qualifications in plas- 
ma physics theory and shoud nave some experience 
mi he interpretation of space plasma physics data. 

Send a resume and the names of tin ec references 
familiar wiih the applicant's work in: D.A. Gtirncii. 
Department of Physics and Astronomy, The Uuiver- 

ls& S527* 4 ' It>Wa Ciiy ‘ l ° ha ■ VJ2 * 12, lclL l lhunc 3 >9- 

The University of Iowa is ail affirmative action/ 
equal opponunity employer. 


University or Nevada/Selimoloelcal Laboratory. 

An immediate postdoc torn I FtTluvijIiip is available 
for research mi seismic and vulcanic hazards in the 
nniLhcrn Sierra Nevada of California and Nevada. 
Emphasis will be on studies of canfiqimki- distribu- 
tion and mechanisms in the area of interest, config- 
uration of the Long Valley magma chamber, and 
development of advanced software louls for anaysis 
of data from a network of analog and digital seismic 
stations. A Ph.D. degree, earned for work in seis- 
mology, is required, as is experience in network 
seismology . Tne appoinimcni will be for one year, 
renewable for one year. Send resume to Alan Rvall, 
Scismalogical Laboratory, University of Nevada. 
Reno. NV 89557-00)8. 

The University uf Nevada ia all affirmative action/ 
equal opponunity employer. 

Atmospheric Sclenlist/Areclbo Observatory. The 
National Astronomy and lunusplicrc Gcnlcr has a 
staff position available in the atnmsphcric sciences 
groups at the Arccibu Observatory in Pucrm Ricu. 

It is expected that this will be a long term appoint- 
ment with the level depending un experience and 
qunlifiralioiii. Applicants should have u ffixinr.il de- 
gree and a demonstrated ability in pursue an inde- 
pendent reseurcli program in the aimusplicric sci- 
ences. Interest and experience in the remote sens- 
ing sin radar uf the ionosphere ur lower 
athinsphere ur in the field of lonosplierU Mmlilx.i- 
timt is highly desirable. 

The successful .ipplk.ini will have full atcess to 
the facilities of NAlt'.. for mmosiiln-iic icscaicli 
these include the liigh powered 4311 Mllz inculier- 
eni scat 1 ei radar, a liistalii 23KII MHz ratlar lot 
sti aiusphei ic studio, airgluw instiiimuiil.it inn and .1 
il.F. Ionospheric Modification lai ilin. A 'di Mllz 
radar intended for MST .studies will In- available 
shuiily. Sduntil'u st.ilf memliL'is at Areriim have 


most of their time force to pursue their own re- 
search. They are also expected to provide assistance 
in visiting scientists and support for the Observa- 


tory's operation. 

Applications including a resume and names for 
three references should t>c scnL to: 

Dr. Tor Hagfois, Director 
National Astronomy and Ionosphere Gcnter 
Cornell L'niversity 
llliuca, New York 1-1853 

The National Astronomy and Ionosphere Center 
is operated hy Cornell University under contract in 
the National Science Foundation. 

Cornell University is an affirmative atliun/eqiial 
opponunity employer. 


Chief 1 , Ocean Services Division. The National 
Oceanic and Atmospheric Administration (NO A Aj 
announces Senior Lxeculivc Service Vacancy for 
Chief, Ocean Ser vires Division, Oil ice of Oceanog- 
raphy anti Marine -Services, National Ocean Service, 
located in Rockville, Maryland. Duties include pro- 
viding scientific and technical leadership in the 
managenteni, development, and execution uf major 
programs in oceanography anil refined disciplines. 
Pay rate for this SES position com inensu rate with 
background and experience; current salary range 
$56.(145 — $07,200 per annum. Apply 10 N'OAzv 
NOS, GD01 Executive Boulevard, Roikvilk, Mary- 
land 2(185” Allctlliiin: AT/PFKI5DH. Standard' 
Form 171 — Persona I Qualification* Statement must 
be received hy August 19, 1983. lu lie considered. 

Equal Opportunity Employer. 


Seismologist. I lie Insiitiue fur I'eiu ileum Re- 
search and Gin iphy sirs in IIuIihl, Niai-I, is seeking .1 
seiviinihigivl to woifi mi prohleiiis ol e.uiltqu.ike ink 
.Lwcssiiient. Ftii|i!u> incut is lor a |x-iind cl one vt-ar 
with povvihlc CMi-iisioii. F.\|M.-ri( in e in st.iiistiL.il 
ev.iluaiiun of earthquake risk is |ill'IuihIi!u Ihii run 
ruaii'laliirv. rite Instiiuie is it gxvciumeut owned 
cmiip.iiiy lovatisi in a miIhiiIi ■ >1 Tel Aviv, li is re - 
sponsible lor iiiuvi uf tin.- Ki-oplivsii.il work 111 Isi.u-I 
■uni it lias an .niivi- aeivuiulogn al piogtani im lulling 
Luiiiiiivwide anil linal li-kiniiei eil seisioii nriwuiks. 

lU-iiiTiis im loile n-Lix alimi i-.vp-ims. huusiug al- 
low ante and a 1 .11. I'm details iiiiiI.kI lit. A 
Mianiin, lli-atl, Sui smolngiu.il ilivisiun. I lu- liKliluu- 
fnr Iviiok-iini Ki-mmu'Ii and Gropliyvits, l’.O. Iluv 
1717. Ih iluii "iMI 17, Lsi.u-I, n-li-|>linue ll'J-Hii.'il |'i 




1983 Maurice 
Ewing Medal 






Fred Noel Spiess 

Citation 

JJ* Maurice Ewing Metlal is presented 
Pmiy by ih e U.S. Navy and AGU for signifi- 
1"! COnlr ibuiions to one or more of ihe fol- 
<ng areas: Hie understanding of physical, 
^physiol, ant j geological processes in the 
srip n n -(; SI ® n ' f ’ canl or '8 ina ' contributions to 
nunc ocean engineering, technology, and 
umeittaiion; and outstanding service to 

all .P e , ,C,Cnces ' Fl e< * Noe * Spiess has done 
■ these things superlatively. 

it is u n r 1 t0 work successfully in llte oceans, 
cninu k ■ ' a * l ^°ugh not striedy necessary) to 
Jy. bemg at sea — Samuel Johnson, Charles 
Fred S* ■ **° r< *. Nelson notwiihsianding. 

enin^ com bines this enjoyment of sea- 

<ltc r h nall,re that leads him to 

ncj ihai 1 rt a P ro ^l em - an inventivc- 

lliat ho es 11 natural to develop the tools 
& Horl( I1CC ii S ^ lien lhe Y don ' 1 ejtisl ' an ability 
dtseii,i:- WcU Wlt b others in a wide variety of 
filler, an , d lea dership that persuades 

Fred 1 ■' VOr f t Qn significant problems. 

Naw lnvo .emenl with the ocean and the 
at th* n£i n W i 1 ^ Naval ROTC membership 
an unrl-p ? lly ° r California. Berkeley, as 
ine Cr ,,i ®r a( \’i ate - H is postgraduation train- 
•ane snbl" 1 - 941 turned into war- 

ttktajr 1 ] 1 * service; during that time he 
be Bertla 3 ! rar P 3lr °ls. Graduate study at 
ergy nhv*irc ^ f . Ler Wor,d War 11 in high-en- 

0 5 n 22 ?- d 52 1 kee P him «*y rron1 the 

cr * in thai ’ 11 leac * 1 b‘ m ( as it taught oth- 
Mrumpn, n f n . cr 8 etic group) to be his own in- 
P* u mber, inventor, and 
hint well • Ur plusr-skills tit at have served 

O^R* l ^ e Marine Physical Laboratory 
e &cn pps Institution of Oceanog- 


raphy in 1952 and promptly fitted into MI’L’s 
program of research into "the general inn. 
propagation, and (lelcctiuit uf energy in the 
ocean and surrounding media." His initial 
work al MI’L was in studies ol lliuzi nation 
and cohcrcike ul tniderwatcr sound. This 
has ex|kindeil over the fears into the uses 
and liiniiations uf imdeiwnici smitnl for de- 
tection. rout in unit, it ions, ii.ivigaiimi. and 
mapping, and in ways tu overcome some ul 
those limitations. 

In the course of carrying mil studies uf 
sound propagation in the (xc.ui lie found ,i 
need fora stable platform from whu.li to 
measure the variability of llte angle of ni rival 
of .sound rays. Basing his wurk on a sugges- 
tion It out AIK 1 1 Vine, atti I wen king in • ■ill.il"'- 
ration with Kredcrx.L 11. Fisltci. ffitihp Kud- 
nick, Ltwrence M. Glosten. anil others, he 
developed a device that looks very much like 
a submarine standing oil one end: the Float- 
ing Instrument Platform (FLIP). Designed 
and huill originally for a single experiment, 
FLIP lias instead become one of the basic 
tools of acoustic research, and is still going 
strong after 21 years. 

A nut Iter tool devised by Fred, originally in 
measure the distribution of slope angles and 
map the (inc-scalc topography of the sea 
flour was the “Deep Tow" fish. It has found 
nit tell broader application in the sululions or 
n wide variety of problems. Initially an echo 
sounder towed neat the bottom, it is now a 
device to make nearly any kind of measure- 
ment one might want to make in Lite deep 
sea; a device to convert deep-water problems 
into shallow-water problems to evade the 1/r 
or 1/r 2 smoothing of geophysical fields and 
thereby make them more tractable. While 
finding new and productive uses for the 
Deep Tow, Fred has become involved in geo- 
physics, geology, physical and chemical 
oceanography, geodeties, archeology, and 
even marine biology in the studies of the hy- 
drothermal vents .at oceanic spreading cen- 
ters. In all of these areas he has worked with 
a diverse group of scientists, adding signifi- 
cantly to their work and not just providng a 
vehicle for their measurements. 

The Navy and the National Academy of 
Sciences long ago recognized his ability to 
turn big problems into little ones by appoint- 
ing him to the Naval Research Advisory 
Committee, the Ocean Sciences Board, and a 
host or other commiuees. In his various roles 
of leadership at the Marine Physical Labora- 
tory of Scripps. at the Scripps Institution it- 
self. more recently at the University of Cali- 
fornia Institute of Marine Resources, and as 
the chief scientist on innumerable oreano- 
graphic cruises, Fred Spiess has shown Ids 
ability to inspire others to carry out signifi- 
cant research in oceanography and j 8^ D Pfo s ' 
ics. At the same time he has earned thq trust, 
confidence, and respect of ajl who work with 

h 'h is for liia contributions to the study of 
underwater sound and geophysics; for the 
development of a wide varteky of tools tltal 
have enabled others to smdy die biofogy, ge- 
ology, geophysics, and physics Of the ocea 
anti "surrounding media!’; and for Ins selfless 
leadership in many ways that lias entoiiraged . 
others to work on problems or Impigji jg : 
our science ahd lb the Navy that Fred Spiels 
- U awarded the Maurice Ewipg Medal. . • 

. L '.'T George C». Shor, Jr. 
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Acceptance 

Fiiwiilcnl Van Allen, Cringe filmr. Itk'iuK 
ol AGU. thank ton vm until) foi vmui iuiiu- 
duciioit and voin ven griicrum liiui foil. 1 
was inrin.liiloiis when I rcu-iveil wmd ol this 
award. Ilowi-wr, as I dmuglii ul Mil- (Mine 
uf Naval Kesc.irdi's iii-sp(insuishi|i and mv 
own luiig-lerui assm liuiuii with the Navv. 1 
becatne nmivwli.il nmiv •.umliitiablv ahuiii 
aiTepiing it. [ lie ikCcIn'iiiii ptovides a good 
up|Kiitiiiiiiv io at knowledge and loimueiid 
the N;u vs (.uni hunts ul reseaivh sti ])| h >rt. 
wbii It has been a Lev element iu our seagoing 
ven litres as lot ihn.se uf many others. 

Mnuriu 1 Ewing, in cniilinon with the oilier 
in i-.iik ■-■ i.iplii* giants ul his il.u. has ilili’ilh 
■ >| mdli u 'll lell Ills ln.uk <Ui .ill ul iis I." nl> if- 

tuiialeh lot me. he stas a ilisiaitt and shad- 
owy figure, and thus 1 .tin in nu pnsiiiun to 
cmljcllish my remarks with personal remem- 
brances. The challenges that he presented, 
however, provided part uf the nu nival inn fui 
onr activities. 

Unlike most of my predecessors in the 
chain of Ewing medalists, l cannot even hark 
back to graduate days in the formative years 
of oceanography and geophysics. Asa prrnl- 
ucl uf llte Berkeley physics department, my 
undergraduate and graduate exposures were 
to the intense, innovative, self-confident, lab- 
oratory world of experimental physics nr the 
1930s and 194f)s, under the influence of 
many who have become Nobel Laureates. 1 
particularly note Emilio Segri, with whom I 
did my thesis work. 

This landlocked laboratory life was inter- 
rupted, however, by four wartime years as a 
submarine officer. The ocean was very dose: 

1 learned about internal waves by struggling 
to maintain periscope depth and about sur- 
face waves by being battered by them while 


on watch in I’m i In si nr ms. This was the rc.il 
world <d ilc|ith charges anil of u implex ilia 
eh inert in lie used ellcciivelv, usiiulh far 
1 1 mu the ne.tri'M liieudlv haw «n ship. [| 
hreri ait overriding respect Im le.unvmk and 
the sclf-sull'nieiii ) of small giuiips. which aie 
the essei dials ■■( ellvetisr seagoing irw.irih. 

< J« cam 'graph v started inr tile id l‘OV wlicti 
Cm I Fikait ami Rnget Kcvelle aoked me to 
l«tin the Marine Fits sii.il I alioi.itni s ai 
Suipps I list it i it i< ni ol Oie.niugr.ipln .Sud- 
denly. 1 w.|s able tu I net ge the two mu Ids in 
with It I (tail been i.iised. The re-siili lias l»eeii 
an exciting, siimulatiiig .'id seats dial, in spue 
of occasional nit ml cuts uf triiMi.iiimi. oi even 
defeat, I svonld not trade furariv mliei lilt- 

I lie awatd's ■ iiaiimt, »shnh « usage 
Sltnr. nn lliend ul main seats. «s as i lit piin- 
cipal auiliui. leans pailiail.irls on the icchitu- 
logical achievements in whit li I have liven in- 
volved and cm what he c alls mv "quiet leariei - 
ship." I would like to sav a little ahum each ol 
these. 

I enjoy competing with the ocean foi 
knowledge of its secrets, hi the patient uf 
good experimental phvsicists this means en- 
joyment ol conceiving, building, and actually 
using new machinery to wore occasional vic- 
tories in litis continuing campaign. I have 
been particularly lucky, however, iu my tim- 
ing. In the 1950s and 19f>fh, research admin- 
istrators were willing to gamble heavily on 
ideas generated hy those of us out in the 
field. The results were many new devices: 
Flip, Alvin, Deep Tun % Dint us. underwater com- 
munication systems, magnetometers, and 
many others, as well as new ideas. It seems to 
me, however, that in more recent times a 
conservatism has set in that has reduced the 
fraction of our research effort that involves 

AGU frank on p.-f78) 


IGEODYNAMICS SERIES 


Dynamics off Passive Margins 

(1982), RA Scrulton (ad,). llluBtratlons. 
hardbound, 200 pp. $20 

'Th/s Is an exoo//enf compilation of 
current data and theories pertaining to 
the evolution of passive margins. 
Dynamics of Passive Margins Is 
recommended to anyone wtlh even 
peripheral Interests In this Bne ol 
Investigation." 

Christine Powell 
Department of Geology 
Unlveralty of |4orth Cardfna 


Continental and Oceanic Rifts 

C19B2), G. PAImaaon (ed.). Illustrations. . 
hardbound. 320 pp. $28 

"The ec/scUc accumulation of papers 
yields a useful compendium on rifts and 
the authors give satisfactory summaries 
while amassing large amounts ol 
comparative data and an extensive 
access to references.'' 

Ian D. MacGregor , 

Office of Scientific Ocean Ortttng 
NaUonal Science Foundation . 


To order these volumes, or to place a standing .order for the 
Geodynamics Serleer . 


Write: American Geophysical ^ Union 

2000 Florida Ave., NW ■ . < .' 

Washington, DC 20009. . 

■ ' Ctji: 800-424-248B (loll free) ? ■ ' 

■' 462-6903 (local) .* • • 1 


Members foedvs 30^ ddcount . 

, Orders tinder $50 must be prepaid 
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appreciable risk. This is in i for ornate Hiirl, if it 
continues much longer, it will lead in siagna- 
lion. We already see the beg inning nr lliis as 

National . Science Foundation (NSF) occanug- 
raplij ini Is to keeji up with oilier fields in re- 
cent hurigcL growl h. [ hope our major .ulvisu- 
ry groups and those nl you who work in ihc 
Washington scene will be able to reverse this 
trend. 

With regard m leadership, this is largely a 
matter of associating oneself with very gniul 

a lie. The fact that ibis award recognizes 
crsliip implies strongly iluii it also reeng- 
niz.es die achievements of many people rather 
thiin simply those of the recipient. In my case 
there are thus four groups, plus one individ- 
ual, who all share my honor. Scripps itself is 
one. for its facilities, hut even more fur the 
people who gather there and have stimulated 
and enriched my life. Within ihui is the Ma- 
rine Physical Laboratory, which lias licen mv 
home base for over 30 yeais and of whii.li l' 
was privileged tu he Director Tor 22 years. It 
maintains a challenging environment in 
which my colleagues lend to think or research 
prohletns in terms o( ambitious, usually large, 
find even preposterous devices, most of which 
eventually work eO'erlivcIy. Then there is my 
awn research group in which 1 have been 
particularly fortunate in I wing associated with 
a succession of supportive and competent 
physicists and engineers— Maurice McGdtcc. 

Bill Whitney, Tuny Bnegenun. jolin iMudie. 
and (lari Loweitsieiii — willing and able in 
Build something new on slum notice whether 
on shore or at sen, 

I hc fourth group is one in which I lake 
gtcni [it isle, the 23 students, with inure mi 
the way, who have lei eiverl their I'h.D's un- 
der my chairiiiiiuship or by using tcchiiolngy 
developed and operated by my group. Fol- 
lowing my own convict ions about the impur- 
tancc of intcrdiscipliiuiry activity in ocean sci- 
ence, these include geologists, geophysicists, 
physical oceanographers, marine biolngisis, 
and engineeis. I want to thank iliem for their 
patience in educating me on a variety nf 
topics while finding their ways through the 
trait sit inn from undergraduate student lo 
mature scion list. 

finally, this award rcnigiiizcs my wile who, 
for over -IC1 yeais, has put up first widi a 
young naval offer's lvaitime search fur dan- 
ger mid then many more veais of oceano- 
graphic expeditious, including one starting 2 1 

days from now. She has been tolerant and ! 
supportive as she has raised our taut il) and ( 
made her own coni rilmiiuns to the local coin- < 



mutiny. 

Realizing (hat this medal irrugnizcs all of 
i hese people arid their atfiicieniL-iHs provides 
a logical rationale for its asvard and on dial 
basis I am most pleased to be given the op- 
portunity to accept it. 

Thank you all. 

Fred Noel Spiess 


Membership 

Applications 

Received 

Applications For membership have been re- 
ceived from the following individuals. The 
letter after the name denotes die proposed 
primary section affiliation; the letter A de- 
notes the Atmospheric Sciences section, 
which was formerly the Meteorology section. 


Regular Member 


Keith F. Carney (Tj, Charles W. Cliallstroni 
(u|, Rntliann Corwin (O), Peter K. Davies 
(V), G. Nelson Eby (Y|. Henri E. GaudcUc 
(V). Robert G. Gregory <H), Hendrik M. 
Haujcim <H), Norman Hubbard (H), George 
W. Lee (II), Roger M. Lhmniitc (A), Ke Ren 
Lut (Si, Polly A. Penhalc (O), A.C. Puwell (T) 
Ruth I I. P roller (O), Edward |. Rogers (T) 
John L. Rogers (P), Sedgwick Simons (A), ’ 
Dciuglas J. Trieste (HJ, James A. Wiicoxun 
(O), Addc Fuller Williams (Pj. 


Student Member 

J.G. Andersen (Si, Christopher Basnett (O) 
( arrl Raphael Baum (P>, S.L. Brantley (V) 
Cheryl Brower (O), Steven L. Girtier. Seo- 
gyeon Clio (A), Pcicr Crowley (T), Ruth 
Dickinson (H). Rcila M. El-Dnmak (H). Ismail 
I. El-Hemry (H). Bradley Gene Erskine (GP) 
Benjamin Frisch, Iris M. Lutz. Baiakrishna ' 
Mandal (S), Eric H. Mollring (H), Charles A. 
RInc (S). Tim P. Roche (S), Christine M. 
Sperbcr (S). Sudjarwadi (II), Jorge Vazquez 
(O), John L. Wifk| n (O). Chris Zenms. 

Associate Member 

Paul R. Bel yea (0), Card A. Seitz (S), Mi- 
chael S. Stanton (T). j ; . 


- Announcements 

p* 

Atmospheric Electricity 

Fur the first time in 25 years the interna- 
tional Conference on Atmospheric Elccmciiv 
will he held in the Uniicd States. Organized 
hy the Atmospheric Science Group aL the 
r State University of New York at A Many, the 
c gathering will take place June *1-8. 1984. 

This seventh conference in the series will 
serve as the forum fur papers on such topics 
as fair weather electricity, the physics ami 
| chemistry nf lightning, triggered lightning 
experiments, satellite observations of light- 
ning on the earth and other planets, and the 
interactions between electrical processes in 
the upper atmosphetc and hi the tropo- 
sphere. 

i Authors interested in presenting papers at 
, the conference should submit abstracts nf not 
i more than 300 words by November I, 1983, 
to Atmospheric Electricity Conference. E.S. 
214, 14QU Washington Ave.. SUNYA, Alba- 
ny. NY 12222. For more information contact 
Richard E. Orville (telephone: 5 1 H-457-3987). 

Cospunsors of the conference are the In- 
tern anniml Commission on Atmospheric Elec- 
tricity, a commission of the Jiucrmiiinnnl As- 
sociation of Meteorology ami Atmospheric 
Physics, and the American Meicornlugienl So- 
ciety. 

Transport in 
Groundwater 

The AGU Groundwater Committee is 
sponsoring a special session at the 1 984 AGU 
Spring Meeting that will focus on miscible 
and immiscible nans put t of chemicals in po- 
rous media. The Spring Meeting will be held 
in Cincinnati, Ohio, May 14-18, 1984. 

Highlighting the session are sue It topics as 
conceptual models of transport processes and 
j heir mathematical description, the applicabil- 
ity of theory to field problems, and the reli- 
ability ol predictions. Discussions may deal 
with progress made in understanding disper- 
sion and attenuation mechanisms over the 
course of Lite past IU years and with recent 
developments in characterizing inuliiHuid 
flow at hazardous waste sites. As part of the 
program a panel discussion oil dispersion will 
he held. A related si mpnsiuiii, held iniK.ur- 
remly, will focus on field measurements of 
parameters affecting transport. 

Authors interested in contributing papers 
should submit an abstract in AGU formal bv 
February 6. 1984, to Janies W. Mercer, Geo- 
Trans. Inc.. P.O. Box 2550. Reslon, VA 
2209U (telephone: 703-435-4400) or Leonard 
Konikow, U.S. Geological Survey, 43 1 Na- 
tional Center. Reston, VA 22092 (telephone: 
703-860-6892). One original and two copies 
or the abstract must also be sent to AGU 
Meetings, 2000 Florida Ave., N.W.. Washing, 
ton. D. C. 20009, by February 22. 

Irrigation Show 

The Second Annual Western Irrigation 
Show will be held October 18-20, 1983, at 
the International Agri-Center in Tulare, Cal- 
if More than 150 exhibitors will be present 
and daily seminars will highlight the latest ’ 
technology in irrigation. Computer applica- 
tions in irrigation will be the subject of special 
sessions. p 

For more information contact Diane G. 
Thompmn, Aikins. Marling, and Morris, 

, Mam ® ,ree h San Francisco, CA 
34105 (telephone: 415-543-1 123). 


British Science 

The British Association for the Advance- 
ment of Science will hold its annual meeting 
Aiignsi i 1983, at the University of Sus- 
sex in Brighton. 

Among the myriad topics to be presented 
are new Lelcscopes for Briiish astronomers; 
Britisl. earthquakes; the Infrared Astronomy 
Satellite (IRAS); volcanoes and climatic * 
change; X ray astronomy; deep crust; Hal- 
leys comet mission and space technology; 
seismology and die deep continental cruse 
satellites, gravity, and geology; oil exploration 
n southern England; the Space Telescope; 
the break-up or Corn! wanoland; the extinc- 
tion of ihe dinosaurs; the Weulden rocks of 
southeast England; and geothermal heat. 

In addition, the Mason Conferences will 
lealure presentations on the applications or 
synchrotron radiation: the global INTELSAT 
system; earth resources satellites; user needs 
«rvicei; the water industry' 
and planning for the weather; meteorological 
the P ,lblk: climatological £rv- 

lies, and ocean science. • . , 

RrliiJh a ^ di,i0 - na, in ? rmailon - “n^act die 

the Advancement of 
Science, 23 Savtle Row, London WIX 1AB, 
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Abstract Deadline: 
September 14 

Call for Papers 


Abstracts must be received at the AGU 
office by 5:00 P.M. uu September 14 tu be 
on time. Late abstracts (I) may be sum- 
marily rejected by program chairman, (2) 
may not be published in advance or the 
meeting, and (3), if accepted, will be 
charged a $25 laic fee in addition to the 
regular publication charge. 

The 1983 Fall Meeting of die American 
Geophysical Union will lie held in San Fran- 
cisco December 5-10 at the Cathedral Mill 
and Holiday Inn/Goklcn Gateway hotels. 
Blocks or rouins arc being held at the Cathe- 
dral Hill, the Holiday Inn/Goklen Gateway, 
the San Franciscan, the Holiday Inn/Civic 
Center, and the Grusvcnor Inn for those at- 
tending. Corresponding authors will lie sent 
housing and registration forms. In addition, 
the forms will be published in Em. 

General Regulations 

Abstracts may be rejected without consider- 
ation of their content if they are not received 
by the deadline or arc not in the proper for- 
mat. Abstracts may also be rejected if they 
contain material umsidc the scope o( AGU 
activities or ir they contain material already 
published or presented elsewhere. Only one 
contributed paper by the same first author 
will be considered for presentation ; addi- 
tional papers (unless invited) will be rejected 
automatically. 

0tlly ™ GU ,nen, Bcrs may submit mi ab- 
stract. Tile abstract »»r a iiunincmber must he 
accompanied by a membership application 
form (with payment) or it must Ire spot, „ued 
by an AGU member. 

There is a publication charge of $40 ($30 if 
prepaid) for each abstract. The publication 


i- SLH! il Ihi-liniiuihorj, 

Both united and contributed »»»«, 
jeti to the publication charge hEI* 
the ptthlicuiMtn charge ian^vemoi2x^ 
a t he. k tor $3(1 1 $ 15 for student,) 
alnti'iic t. I he aim t act must be 

At .U will acknowledge receipt of all A 
Mt aciv Nonlualinii of acceptance audgL 
tiling infin mill inn will be mailed totol 
spoiiclmg authors in late October. 

Abstracts 

The abstract page is divided into two nuw 
the abstract itself and the submittal ini 
unit. Follow the instructions for both cartful 
ly. Please use a cailmii riblton to type tlx ^ 
lerial. and do not exceed the niaximunidh 
meiisintts (1 1.8 cm x 18 cm) of the abunn 
Abstracts fliai exceed the noted size limhi- 
limi.s will lie (rimmed to confornt. 

I he meeting program will he prepamlln 
photographing the ahstractscxacilyasihn 
are received. LJ.se the model abstractiop 
l«ire the final version. Submission of auk 
stnict lor an AGU meeting is presmwdio 
carry with it permission for AGU to rep 
duce ihc absiiact in all editions or Co, and m 
the programs and icporis relating lo the 
meeting. It is also presumed to permit tbe 
free copying nf those abstracts. AltboughE.. 
is a copyrighted journal, authors are not [6 
quested to transfer copyrighi. Copyright, 
where it exists, will be reserved by the au- 
thors. 

Submittal Information 

Numbers reler to the items in tlietubmiml 
block on the sample abstract. 

1. Title of i neeting. 

2. idei 1 1 iln ation irmly members may sub- 
mit an abslrnci; this unhides invited auibciw 
Type tlie uieiilibcaiiuii iuiitiIx. , i' of one mem 
her author HD number is the line consitiirj 
nl four letters billowed by the six Higits: s« 
member's mailing label on AVi nr journals. « 
if iu* author is an AGl> member, type ihe IH 

iiiimhn ol the member sponsor (sponsor t 

ilium- must also appear on the abstract at rte 
end of the author portion). If nu ID nunibu 
is given, a iiinuhership application and dues 
payment must accompany the absiwi -M 
AGU iinmediatelv if you need an applirau" 50 
(8tK)-124-24H8 mil free or •162-6903 if)™ 
art- in (he Washington. D.C. area). 

3. ( an rc-spomliitg adtlrcss: Give complete 
address and phone number of author to 
whom all (on-espoiideitrc (ackitowledgmM'' 
and itcreplatice letters) should he scut. Abbie 
vialc its much as ]iossiblc. 

■1. Sect inn nf A( IU to which absirati b 
suimtitied (use the following letter abbre-u- 
lions): A (Atmospheric Sciences); G (Geode- 
sy); (il* (Geomagnetism and Palccrniagre 
t ism); 1 1 (Hydrology); O (Ocean Sciencti): r 
(rianetology); S (Seismology); SA 
my); SM ( Magnet nspherir Physics); iL 
ntic Kays); SS (Solar and Itiiciplanciaq W!'- 
its); T ( Tut tnnopliysks); V (Volcaiitxog)- 
(ieocliemisirv, and I’eirology); U ( UnK)n { 

5. Type I itle of special session (if anyj » 
wliicli suhmiital is mntlc. 


For actual size, see Em, June 28. 1983, p. 433. 


Sample Abstract 

11.8 cm 

Techniqua for the Pre paration oE Abstracts 

Jhrf "iJi W ™ 0R (School of Oceanography, 

S T ° H S/ 02172} 

Tg? USS; Wood ° “° la ' Masa - ° 25 «> 

ItSS “ « Sc e'ssrss 
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SSact itSL? redUCtIon of 504 ft* 
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Submittal Information 

(■#■ tipUMtWI ' 

1. rail KMC la* 

I. MiMIllli 
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Wood! »», » 

(b). fal«F**« ■*5“ . 

4 . O (OM*n filMMCl . 
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7. 10* at Mi*"** .. 
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6 Indicate your preference for a panicu- 
I r land of presentation by 011 c or the follow- 
inn letters: 0, oral; P. poster. The chairman 
L5y assign you to either of these types of 
orientation in order to fit Ins program plan. 
v 7 percent of mater ial previously present- 
ed 0 r published, and where. 

8 Billing information. 

(a) Complete billing address if other than 
ihe corresponding address (item 3 above). 

rt) If purchase order is to be issued, indi- 
cate number upon submittal of abstract. In- 
vokes returned to AGU because of insulfi- 
ciriu billing information will be assessed mi 
additional charge of $10. 

(r) If a student member is the first au- 
thor, the student, publication rate is applica- 
ble. Type "student rate applicable." 

(d) If prepaid, enter amount enclosed. 

9. Indicate whether paper is C (contribut- 
ed) or I (invited). If invited, list name of in- 
viter. 

Poster Sessions 

A large, centrally located meeting room will 
be scl up for poster presentations. Experi- 
ence from recent AGU meetings and from 
other scientific societies has shown that a 
poster presentation, while more dcmamling 
of the author, can provide a superb opportu- 
nity for comprehensive discussions of re- 
search results. Some sections are organizing 
poster sessions on specific topics, and contrib- 
uted papers on these subjects will automati- 
cally be scheduled as posLers. In other sec- 
tions il may be necessary to assign papers lo 
poster sessions even though their authors re- 
quested oral presentation. 

Presenters of poster papers are reminded 
that a poster exiiibit requires careful prepara- 
tion. Figures and text will be scrutinized in 
detail, and authors must be prepared to dis- 
cuss the contents of their papers in depth. 

Under these conditions, well-prepared fig- 
ures and concise, logical text are essential. 

Program Committee 

Muting Chairman H. Frank Eden. NSF 
Atmospheric Sciences (A) Ronald Taylor, NSF 
G«iffly{Gj William Sjogren. Jet Propulsion 
Laboratory 

Gmtnipithsm and Pnleoinngnetisni (( il ’) Subic 
K. Banerjec, University of Minnesota 
Hydrology (Hi Dennis P. Leiienniaicr. Ihii- 
versity of Washington, Seattle 
Orffln Sciences f 0) Dave Cuichin, Scripps In- 
stitution or Oceanography 
Planetology ( P) Richai d J. Terrile. Jci Pro- 
pulsion Laboratory 

Seismology fS) Robert J. Geller, Stanford 
University 

SPfi: Aeronomy (S‘A) Raymond G. Ruble, 

NCAR 

SPR: Cosmic Rays avd Solar and Inlet planetary 
Physics (SCISSl Miriam A. Forman, SUNY. 
Stony Brook (SC); Bruce T. Tsnmiani, Jet 
Propulsion Laboratory (SS) 

SPR; Magnetospkeric Physics (SM) Michael 
Schulz, Aerospace Corp. 
iKtonophysics (T) Raymond F. Jcanloz, Uni- 
versity of California, Berkeley 
Wrano/ogy, Geochemistry, and Petrology 
M Peter W. Lipinnit, USGS 

Special Sessions 

* Indicates new special sessions. 

UflioH 

'Orinoco and Amazon Rivers: An Overview 
search in the Polar Regions 

foowagtieiisM ami Paleomagnetism 

Applications of Paleomagnetism lo Tectonics 
“i the Western United States 
inca! Conductivity of the Crust and Up- 
Pf r Mamie— Field Methods and Laboratory 
weMurcmenis (in cooperation with T and 
Pmw Lo ? mitte e on Mineral Physics) 

Solving With Rock Magnetic Tech- 

niques— Workshop 

tydrolog} (H) 

l^er-Ocean Interactions (cosponsored by 

tl ^^ n .^ ow Requirements for Fish: Meth- 
Mu1in»§f S| , Itn pl e roeniation and Impacts 
0thpr ? e Modeling of Hydrologic and 
Orinom Time Series 

to i Amazon— Hydrology, Sedhnen- 

^. GeocbemUu-y, and Ecology of 

Se^chi r p,cal Rlvers 
Valuer.- ..^ 0re Physically Based Extreme 
n tnbuti0n in Hydrology 
RiA?, n rocedl,res for Estimauon of Flood 
Gau ged Sites 

ManaotH 1 °Ph m «alion Techniques for 
Ter Gr0un dwater and Stream-Aqul- 

^ °y«cnu 

Streamu^ Geoc hemical Interactions in 
fjj 1,1 Water 

Loan? 11 Processes of Excessive Sediment 

t ureEvni 0rEvapotratu P‘ ration ' So ^ Mois ' 
ModeU 


Chemical Tracers and Global Circulation 
Modeling 

Diagenesis in Deep Sea Drilling Cores 
El Niftoof 1982-1983 
Geochemistry or Estuaries 
Geochemistry of Hydrothermal Plumes in Vi- 
cinity of Mid-Ocean Ridges 
HEBBLE 
MANOP 

Ocean-Glacier Interactions (cosponsored by 
ff ) 

•Oceanographic and Geodetic Research With 
Altimetry Measurements (cosponsored by 
G) 

Response of the Upper Ocean to Very Strong 

Wind 8 

Rossby Waves ami Eddies in the Eastern 
Pans of Ocean Basins 

Sedimentation Patterns in Tectonics in Active 
Continental Margins (cosponsored by T) 
Sub-Seabed Disposal of Nuclear Wastes: Site 
Assessment 

Seismology (S) 

Evolution of Oceanic Lithosphere (cospon- 
sored by T and VGP) 

Rio Grande Rift (cosponsored by T and VGP) 
Lateral Heterogencsis in the Mantle 
Deep Earth Tomography 


SPR: Aeronomy (SA) 

EUV-UV Airglow 

Lower Thermosphere-Upper Mesosphere 

SPR: Cosmic Rays (SC) 

IMP 7 & 8: Correlative Studies Over the So- 
lar Cycle, Including Cui relative Studies 
With Other Spacecraft and/or With 
Ground Data (poster session) (cosponsored 
by SAf and SS) 

IMP 7 & 8: Other Results (submit to appro- 
priate topical session iu SC. SM, or SS, ns 
appropriate) (cospunsoi eel by SAf and S.V) 

SPR: Magnelospheric Physics (SM) 

Aurora and Subsinrms (poster scssiuii) 
Comparative Planetar)- Magnetospheres and 
Comparative Auroral Phenomena 
•Geomagnetic Pulsaiiuns 
Geomagnetic Tail ami Bnunduiy Laver (post- 
er session) 

Magnelospheric Currents and Fields (pusicr 
session) 

Numerical Simulation ■>( Space Plasmas (post- 
er scssiun) 

Special Call fnr Papers on All Subjects 
Waves, Instabilities, and Turbulence in Space 
Plasmas (poster session) 

SPR: Solar ami Inlet pin m-taw Phxsiis 
(SS) 

AMPTE Theory and Predictions 
Solar Wind Interactions With Comets, Venus 
and Titan (cosponsored by P and SC) 

Teclonophysics (T) 

Active Tectonics— I m pact on Society 
Franciscan Geology of the San Francisco Bay 
Area: The Nauoplate Tectonics of the 
AGU Fall Meeting SiLc 
Tectonics and Sedimentation in Active Conti- 
nental Margins (cosponsored by 0) 

Volcanology, Goodie mislty, and 
Petrology (V) 

Calderas and Associated Volcanic Rocks 
(Krakatau Centennial) 

Cascades Volcaulsm and Implications for 
Geothermal Resources 
Ocean-Ridge Basaltic Volcanism (Laki Bicen- 

tenial) .. 

Structure and Dynamics of Hawaiian Volca- 
noes 


Other Special Sessions 

Mineral Physics 

If your paper rovers one of the following 
fields in the broadest sense, regardless of the 
section to which your paper is submitted, 
please add on your abstract, under number 5 
of the submittal information, the phrase For 
Mineral Physics Session" and one ol the toi- 
lowing fields: (1) physical measurements on 
minerals, (2) calorimetry, (3) high-pressure 
mineralogy, (4) defel nrutture Modia. («) 
mineral and solids equation of state. (0) quan- 
tum mechanics of solids. (7) spectral mineral- 
ogy, or (8) electrical measurements on miner- 
als. - / 

Session Highlights 

’’ the foilpwing dewriptionswerereceivcd 

after publication or the June 28, 1,983. Issue 
of Eos, which contains description* of other 
special sessions. _ .:‘ 

Research in the Polar Regions (U) 

Scheduled for Thursday A.M-, 

8, this session will discus# current rcsc ^ m . 
hnth DOiar regions with some emphasis on 


(SCAR), and the political environment of ihc 
regions will be reviewed. The session consists 
or six half-hour talks by distinguished speak- 
ers. 


Transport and Geochemical Interactions 
in Stream Water (If) 

This symposium oITcis an interdisciplinary 
forum for hydrologists anti gent'll enlists to 
discuss the coupled mechanisms influencing 
water quality. It will emphasize research di- 
rected toward quantifying interactions of hy- 
drologic process and chemical reaction in 
stream. Among the topics of interest arc (I) 
development of transport simulation which 
includes stcciaiion, sediment interaction, or 
precipilatioii/dissoliilion submodels; and (2) 
evaluation or assucimcd field parameter un- 
certainties. Contributions focusing oil current, 
problem arcus (for example, alterations in 
stream chemistry as an impact of acid rain or 
acid mine drainage) are also of interest. Ab- 
stracts, in standard AGU I or mm. should be 
sent by August 31 to Kenneth E. Bcucaln, 
USGS, WRD, MS 96, 345 Midtlleficltl Rond. 
Menlo Park, CA 94025. In addition, send the 
original and two copies of the abstract lo Fall 
Meeting, AGU, 2001) Florida Avenue, N.W., 
Washington, DC 20009. 


Geophysical Year 

The complete Geophysical Year last ap- 
peared in the May 31, I9H3, Eos. 

A boldface meeting title indicates sponsor- 
ship nr cuspunsnrship hy AGU. 


New Listings 

Sep. 13-14, 1983 12th Annual Conference 
or the Illinois Department of Energy and 
Natural Resources on Illinois Climate: 

Trends, Impacts, anti Issues, Urbana, III. 

(Mae Maxwell, Office of Conferences and In- 
stitutes, University of Illinois. Urbana, IL 
61801; telephone: 217-333-2883.) 

Jan. 1 1-1-3, 1984 National Meeting of the 
International Union of Radio Science (UKSI), 
Boulder, Colo. Sponsor. U.S. National Com- 
mittee or UKSI. ('1*. E. VanZnndt, NOAA/ 
ERL, R/E/AL3, 325 Broadway. Bmdder, GO 
80303: telephone: 303-197-3854.) 

June 4-8, 1984 Seventh Intern. itimiul 
Conference on Atmospheric Electricity. Alba- 
ny. N. Y. Spunsuis, International Chiu mis- 
sion on Aimuspheric F.leciricily (of IAMAI’) 
and AMS. (Richard E. Orville, Atmospheric 
Electricity Cnnlercnec, E.S. 214, MOO Wash- 
ington Ave., SUNYA. Albany, NY 12222: 
telephone: 518-457-3987.) 



Separates 

To Order: The urtlci nuinliei rail lie 
found nl the end of each .ibstr.ul; use all 
digits when ordering. Only p.ipeis with 
order numbers are available from AGLL 
Cost: $3.50 fur die litsi .n title ami Si. ill) 
Tor each additional ankle in the same or- 
der. Payment must act uin pa m order. De- 
posit utrnuim available. 

Srmt ymr Miln /«. 

American Geophysical Union 
L’lHUI I- lurid; i Avenue. N.W. 

Washington, U.l". 201109 


Electromagnetics 


u 78 S I r'if'O Jplic r I c l'TOpiR 111 Ion 
A RKOKOUS ANALYSIS FUR TILT STUM OF WIN 
ATTFAUATION AMI DI.I'UI ARIZAT ION VIM TSTICS 
TOk TbRRtstttlAI. AND FAUIll-SI'ACf LINKS 
J.n. Kancl lui'oalo*. i KK'ci r u-ol f nginrt r tnu 
Dopiirtncni, liatloml IcOutlra! irulvcrsit^ 
of Athvm. 

At hem- 117, Givvee) 

A Moll Viiokii riji'jrous lechni'iuc pt^po-n-il 
hy Lin Tor |> reiit . I ott! rain ill tonu.il ion sin- 
for unoirltl L I ti> >. has l'«.-cn n«- 
dlficJ lu ordvr to .ipt*ly to S-nin t'Oini 
rjinfall lonr.-toio 'ilstritmi Ions and to in- 
elude the tut of rurtli-sn.ivc lints. Hui 
sane t o ■- W , , ) .|,ie to tru- con , .ti>'i i tvii of 

nn effctilvu preJikiive nuatlel for tho rnln 
JepoLar i ration stall sites. Caspar i sou of 
the >o obt.i I n»-J iheorerts.il results with 
ejtpor tsentol data has been -tune eiuourag- 
tng. i Ru lii u Ltenuat ioii , Lcpfl ar i -at lorn . 
hi. set., rap.i rrriBSS 
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Wavaa In Magnntoipharlc Plaama* 

Waves in Magnelospheric Plumas, Hdiional (Paper )L1U?i J- 

Electron Acceleration by Lnndiu Reuninct With Whistler Mode Wave Packets (Paper 3L0867I 

D. A. Gurneil and L. A ft etnlr toner 

Computer Slfflukiion Studies of VLFTrigaeied Emisiloni Defonnatlon or Distribution Function by Trapping and 
De trapping (Paper 3L0S73) Hlrolhl Monumoio ■> mi IcuAiAonc Oamin 

Photometric Evidence oT Electron Predpilailon Induced by First Hop Whistlers (Paper JL0879I 

J. H. Dojtiilte and O. L. Carpenter 

The Modulated Precipitation of Radiation Beil Elections by Controlled Signals From VLF 
Tranunlllera (Paper 3L0875) W. L. Imkcf. J. B. Reagan. II. D. Vast. E. E Gaines. D. W. Dari we. 

i ranunniera R _ A , Hriihl eUm V . S . i„ a „. j. Kaunfrakis. anJRG Joiner 

Observations or VLF Transmitter-Induced Depletions of Inner Zone Electrons (Paper 3L0868) A. L. Vampala 

Observations on OEOS-1 of Whistler Mode Turbulence Generated by a Ground-Based V LF 
Trans miller (Paper 3L0871I T. Neubtrl. F. Lrfenie. M. Parrot, and N. Camllteau-WeMlu 

PC 1 Pearl .Electron Interactions on the L - 4.2 Magnetic Shell (Paper JLU 8 S 61 . 

R. L. Arnold}, R. L. Kattfmann, L. J. Cahill, Jr., and S. B. Mendt 
Electro magnetic Ion- Cyclotron Instability Id Ihe Muld-lon Jovian Magnetosphere (Paper 3L08W) 

Rickard U. Thome and Julie Uoiei 

Frequency Gap Formilton iu Eteciromagnedc Cyclotron Wave Distributions iPaper 3 L08Z2) B. H. Slant 

Drift Boundaries and ULF Wave Generatloa Near Noon at Geostationary OiWt (rtper 3LOM5I 

A Korth O Kreimet, A Rata, S. Perraal, J.-A. Saurartd, J.-tl. Basqued, A. Pedersen, and B. Aparicfo 
Oe Deration of Airvcn-ion Cyclotroa Waves on Auroral Field Lines in the Presence of Heavy Ions (Pkper 3LI0JI) 

Robert L. Lyiat and Michael A. Temerln 
A oosre Pi ElectrosUlic loa Cyciolron Waves in the DiflUse Aurora (Paper 3L0869) .... „ B. A. Bering 

The Mu. Dependence of Wave Particle Interactions sa Observed Wiih the IS EE- 1 Energetic loa Mass Spectrometer 
(Paper 3L0870) A. O. Shoip. W. Lemvtrlrton, W. K, Peter ton. mdE. Ungstrnp 

MagnSc PWd Fhictiiationi In the Venus Megnetwbeath (Paper 3L0SH) _ _ _ „ . _ TO . . 

J. 0. Lnhmann, M. TotroHyay. C. T. Amrtf, and D. Winterhalter 
Transfer of Puliatlon-Releied Wave Activity Across tbe Magnetopause: Observations of Corresponding Spectra by 

ISEE-1 and 1 SEE -2 (ftpw^LMTT^^ ^ ^ u e nott, R. L. AlcPherrm. C. T. RtnstR. H.J. Steiger, and D. J. Knechi 

The Rate of Occurrence or Dayride Pc 3 A Pulsations: tbe L-Vaiise ofihe IfclFCow Angie 

Effect (Paoer 3L0840) C. T. Rtuiril. J. Q. Lahraann. T. J. Odera, and W. F. Stuart 

Plasma Drift Measurements WWi the Electron Beam Experiment on OEOS-2 During Loog Period Pulsations on April 7. 

1879 (Puer 3LI 125) W- Jnngbtger, O. H. Bauer, Q. Hatrendtl, F. Mekner, B. JJigel, and E. Amota 

Renxxe DSmrlnation of (he Outer JUdlal Limil of Slomtriine Pe3 Wave Occurrence Using Grasytsehr^i SeicBhes 
(ftper 3 LOSS I ) " m *- Un 

Ne. OlIwnrtUQr. of Plum. Vorttew wd tultbu Into TlKlr ^ ^ r 

Reflect km of MHD-Wavw la tbe Pod-S Period Range at Ionosphere* With Non-Uniform CcnducfljHly^liibuiioro 
fPixKT 3LQ8TO AWr/ifflU CJu\pMCttf 

Experimental Modelling of Siiellltr Wakes in Auroral Arc* (Piper 3L0888) U. WM, R. L. Stentel. end W. Gririrtwt 

C^K'Silw nl Muni, Ibwln, Ic Cry.MIto Ita*. IPW» . t. Utoi ,. P. lUrla. -d O. F. W',1 

nuiu UmEartlHUlfeBi a^ Seismic CoupBng (Paper SLUM) Dongles H. ChrUttntta end /awry J. Ruff 

S Varlalton and Thermal w , , Wl ., 

Tbo Mean Life or Conti ueoli: Eitimates of Conllnonl Recycling Rate* Flrom Nd and HT Imoplp DM* ■ ndhuteflion 

^W.^r of the Pacific Piste: BvM.n» (or a Rapid Shill pf UtaPacIte Ho**^. With * 

"SSSff® ^ R6¥e,M,, - ^ ^ To. Nrg. . JC. 1 Sri ■ 

MStfi^rtXpler Sonar ObwrvaHon of TMai Plow Turirnknce CPapor 3LWI4) Beget IfiemHu ** f Mm« (W 

itiMiAeric Sodium Chemisiiy and ttiumal Variations: Ait Update (Paper 1LIJ34) . Volte r W. J, H. htrcSkttff 

AimmS^r 3L0729) 0. BrJZer, E. Arils, A. De Rudder. D Nev&ns. endJ. Ingel r 

Uw MW1. Almolphtric W FUkta F«l - ^ 

Comparison of Spheric*! Double Proto Electric Field Measurements Wills Ptastn* Bulk Flowl* Phumw Having^ 

Tbs“ cm'’ (Paper 3LI1M) ■ , F. J. Mour. E k W. Hemes. Jr., atid J. BIn i 

Equatorial koosptoric Currents Derived From MAGSAT ^«(^tor3WTO9] • • ^^ UuUR ° y 

fSSrfZScu™,!hmi teSlA »| tmMrnr* M 

<X“ ! "f- «* v ^">: W ■ s Wa MSS! SSSSJSl 0. H. *.»r 

A Tpwy « ux* -"T i x AJdrp Hangmen.- King If. and Affair S. AsSU 

MagneHc Ttotutonco and Dffiukjn ProcMta ln ito Mag^lcpmw Bdutjdary Layer (Pa^ JUBM) ' R. Qindrin 




